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(54) REVERSIBLE THERMAL RECOROINQ MEDIUM 

(57) A thermosensltlve reversible recording material having a thermosensitive recording layer fbrmed on a sub- 
strate sheet and Including a substantially colorless dye precursor and a color developing agent capable of reversibly 
color-developing and erasing the dye-precursor, in which the color developing agent comprises an aromatic compound 
of the general formula (1) and optionally an overcoat layer preferably containing an electron-beam or ultraviolet-ray 
cured polymer is formed on the thermosensitive recording layer, 
general formula (1): 



0 



Y- CJI 



( 1 ) 



[R - naphthyl or lower alkoxy-substituted phenol group. Y » -NHCO-, -SCONH-. -CONHCO-, -NHCONH- -OCO- 
NHCOG-. -NHCOS-. -NHCONHSOz-. -0-. -OCSNH-, -CONHNH-. -OCONHSO2-. -CO-, -SCSNH-, -NHSOo- 
CONHSO2-. -OSO2-, -NHCSNH-. or -N«CH- groups, n - integer of 1 1 - 30] 
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Technical Field 



The present invention relates to a thermosensitlve reversible recoiding material capable of beina recorded hv coi«r 
l;;jv^n oV"*" color-erasino. and of holding the colorKleveloS^ndln a^^^^ 

condrt on at room temperature. More particularly, the present Invention relates to a IhernSseSe 1^^,^^! 
matenal capable of forming colored images having a high contrast on a white groundTa^^St^^^ 
characteristic and capable of being repeatedly color^e^eloped and color-eras«l man^ times. 

Background Art 

Generally, since a thermosensitlve recording apparatus is compact and cheap and is easy to maintain a themio 

musTbl /dSo^ 'mages cannot be renewed and additional information, for example. rer^JiniiT^uiSeTS uS2' 
must be additionally recorded in a portion of the card free from the recorded images However SnL ZVr«r«f S 
SS^rS I 'tf^"" theaddrtional infbrmation is limited, the a^u^ cZtiUe^^^^^ 

i^L ?„ JlSiS °'k'^'" '"fe^-^^t'o^-^ecording area is filled, the card is replaced bra n^^n^^i 

i?^:rprr;rrgr^^^^ 

No ^"133 4!^''^^^!! ? ?r-,L^^^^ "^^^^^^ J«P«"«" Unexamined Patent Publications 

have°bee"i'p^pt of reversible thermosens^Ve recording materials 
For example, in Japanese Unexamined Patent Publications No. 63-107.584. No 4-78 573 and No 4-3Sftft7fl 
reversible thermosensitive recording materials utilizing a polymer capable of changl,4 traLoa^e^^^v th^^^^^^ 

changing phenomenon due to a phase transition of the polymer, a satisfactory transoarencv and a^^t^^^J^^ 
and"nl^?'"V"'*"'"f • T""^' color^Xeloped imagefand me^-e%si ilg^^^^^^^^ 

di221?J«r T "^^.^'^ " O*"^'^'' above-mentioned type of reci3 mSeriafs a^ 

SSJi .S!n '? ^^^^'^^^ °" « 0' the recoiling mateS a re^^^^^^^^ 

ma^nal capable of recording colored images on a white ground, namely, a paper-like recoiling" matSliJ iS t? 

m«t«^«l^?H^'°Lf°"""° above-mentioned problems of the conventional reversible thermosensitive recordina 
th?r^i "Sing a conventional dye usabirfor convemtond 

SnoH!! htffn ''"aaes in a white ground, and utilises a change in absorption 11^1251! 

ength due to heating conditions, and the resuttant recorded images have relatively high contrast As the ahSl ml! 
tioned dye type reversible thermosensitive recording material, the following systems aS kSn abeve-men- 

In Japanese Unexamined Patent Publications Na 58-191.190 and No. 60-192.691. a system usino as a dev-lon 
2o;2?miS'f Phiorogludnol. However, this type of system is disadvam;geous ntaT sir^e%4 J^^^^^^ 

cotor^J Images needs water or water vapor, the color-erasing apparatus must have a large size. 

Japanese Unexamined Patent Publications No. 60-264,285 and No. 62-140.881 disclose a svstem usino « 

.n .SSS^ilT^.'?" PubncMta No. $3,173,684 ditclosM a using, as . <»lor<l«.loping .gem 

an aseobic ado danvaw.. THis Systsm la disukMagaous In nat h siaalng tha coMcad Imam arasur. annMbi 
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fully effected. 



Japanese Unexamined Patent Publications No. 2-188»293 and Na 2*188.294 disclose a system In which a salt of 
a specific organic acid such as gallic acid with a higher aliphatic amine is used as a color-developing agent This system 
is, however, disadvantageous In that since the color-developing reaction and the color-erasing reactions are competitive 
5 with each other, It Is difficult to control the reactions so as to selectively promote only one of the reactions, and colored 
Images with a high contrast are difficult to obtain. 

Japanese Unexamined Patent Publications No. 5-124.360 and No. 6-210,954 disclose a system using, as a color- 
developing agent, a phosphoric add compound or phenol compound each having a long chain alkyl group. This system 
Is. however, disadvantageous in that the colored images may be not fully erased and the storage property of the colored 
10 Images may be insufficient. 

Further, when the reversible thermosensltive recording material is subjected to repeated color-developing and 
color-erasing procedures, the thermosensitive recording layer may be separated from the support material of the 
recording material, or may be cracked so that the resultant quality of the images is degraded. 

To solve the above-mentioned problems. Japanese Unexamined Patent Publication No. 6-344,672 and No. 6- 
75 344,673 provide a method of coating a reversible thermosensltive recording layer comprising, as a color-developing 
agent, a phenol compound having the above-mentioned long chain alkyl group with an overcoat layer cured by an elec- 
tron beam irradiation. The overcoat layer protects the thermosensitive recording layer and contributes to increasing the 
repeatable number of the color-developing and color-erasing procedures. However, the storage stability of the resultant 
colored images is insufficient. 

20 As mentioned above, although various types of reversible thermosensitive recording material have been disclosed, 
each of them has various disadvantages. Therefore, no reversible thermosensitive recording material having a practi- 
cally satisfactory performance has been obtained. 

Disclosure of the Invention 



The present invention Is Intended to provide a thermosensltive reversible recording material capable of recording 
colored images on a white ground, of effecting color-development and color-erasure of the images only due to differ- 
ence in heating conditions and of forming colored Images having a high contrast, the colored images having an excel- 
lent storage property. 

30 The Inventors of the present invention have made extensive studies focused on a dye-type thermosensitive revers- 
ible recording system in which a reaction between a dye and a color-developing agent is utilized, to provide a thermo- 
sensitive reversible recording material capable of reversibly forming and erasing colored images thereon only by 
heating, of exhibiting a high contrast between the color-developed portions and the color-erasure portions, and of 
repeatedly effecting the reversible heat-color-development and color-erasion. As a result of the study. It was found that 

35 the target thermosensltive reversible recording material can be obtained by using, as a color-developing agent, a non- 
phenolic, sulfonylurea compound having a long chain alkyl group. The present invention was completed on the basis of 
this finding. 

The thermosensltive reversible recording material of the present Invention comprises 

40 a substrate sheet, and 

a thermosensitive recording layer formed on the substrate sheet and comprising a colorless or light colored dye 
precursor and a color-developing agent capable of reversible color-developing and erasing the dye precursor. 



characterized In that the color-developing agent comprises at least one aromatic compound of the general for- 



wherein R'' represents a member selected from the class consisting of a naphthyl group, and a phenyl group 



substituted with at least one lower alkoxy group, and Y represents a member selected from the dass consisting of diva- 
55 lent groups of the fbrmutae: 



25 



45 mula (1): 



50 




(1 ) 
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NHC-. -SCNH-. -CNHC-. -NHCNH-. 

" l» 0 /» (I 



0 O 0 0 0 



-0C-. -NMC0-. -NHCS-. -S-. -NHCNHSO,-. 
0 0 0 0 
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and n represents an integer of 1 1 to 30 

material le preferably an electron beam- or JtrS^uatcSo^uTor^^^^^^^ ^'"'"^ ^^'^'^ 
35 Of beino cured by irradiation by an electron beam ol^iSSifra^ ^ ""^'"'^'^ «»^"«' capable 

isrp;srm~arirj^^^^^^^ 

sensitive recording layer and the above-meXS o^r^JteyeT^^ above-mentioned thermo- 

« Brief Description of the Drawing 

45 Best Mode of Carrying out the Invention 

temperature can be erased by heatino to a temoero^irT I^.li ! ®^ maintained at the room 

erased image traces can be maSe^ Hn^Ti^^^^. ^[JhT',?*" color-fbrming temperature, and the 
reversible thermal color^ieveSTn^emsin^^^^^^ ^ ^PP'V the 

invention, it is possible that the color^ irors afi St^Xl^^^^ '^"'''^'"0 °' P^«""« 

the thermosensifive recording lavSr and StaftL ^H^^^^^ ^ '^"'"^ ^PP'^^B « procedure to 

heating P-edure toSt?mrntJt^^^^^^^ --e^ ''V aPP'yinfl a 

color-developing. Temperature lower than the heating temperature for the 

meclis;t^™^^^^^^^^ coior-developing and erasing 

ear. nowever. It IS assumed that, in the color-developing compound of the formula (1). the urea mol- 



50 
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ety In the suISriylurea group is activated by the sulfbnyl moiety adjacemTRiretoTana SMff^^ 
activity for a basic leuco dye, the color-development of the dye occurs, and when the color-formed material is heated to 
a temperature not higher than the color-developing temperature, the long chain alkyl groups (— CnH2n*i groups) in the 
color-developing agent are orientated so as to induce a crystallization of the color-developing agent, and thus the dye 
5 is separated from the color-developing agent so as to make the color disappear. 

Generally, the heating temperature for the color-development is 80*C to 180*C. and the heating temperature for tfie 
color-erasion is in the range of 50 to 120*0 and lower than the heating temperature for the color-development Gener- 
ally, while the color-development is carried out by using a thermal head which is easy to rapidly cool after heating, the 
color-erasion is carried out by holding the material at a color-erasing temperature range lower than the color-developing 
10 temperature, and heating and cooling rates do not need to be controlled. The temperature holding time for the color- 
erasure is preferably 0.1 second or more. 

The color-developing and erasing procedures will be explained in detail with reference to Figure 1. 
In Fig. 1. when a non-recorded recording material held in condition A is heated, the temperature of the recording 
material increases through condition B and the color density rapidly increases at a temperature T2, and after passing 
IS through condition C. the color-developing reaction is completed and the recording material reaches condition D and 
exhibits a highest color density. When the material is rapidly cooled from the condition D to room temperature, the 
recording material passes through condition E and then reaches condition F. The condition F is a condition in which the 
developed color is maintained at room temperature and in the condition F. the recording of the images is completed. 
When the recorded images are heated and maintained in a temperature range T^, the color density of the images grad- 
20 ually decreases, passed through condition Q and reaches condition A' in which the colored images are completely 
erased. Further, the recording material is cooled to room temperature and reaches condition A. The condition A is a 
condition in which the color-erased condition is held at room temperature and the color-erasure is complete. The color- 
developing and erasing cycle Is reversible and can thus be repeated. 

In the thermosensitive reversible recording material of the present invention, the color-developing agent contained 
2S in the thermosensitive recording layer comprises at least one aromatic compound of the formula (1). In the formula (1). 
represents a naphthyl group or a phenyl group substituted with a lower alkoxy group, preferably alkoxyl group having 
1 to 4 carbon atoms and is preferably selected from, for example, the groups of the formulae: 



30 



$s 



40 




4S The long chain alkyi group (— CnH2n^i) in the compound of the formula (1) must has the number n of carton atoms 
of 1 1 or more but not more than 30. The number n of carbon atoms in the long chain alkyl group Is preferably 1 4 to 21 . 
When the carbon atom number n of the long chain alkyl group is less than 11, the resultant color-developing agent 
exhibits an insufficient color-erasing property for practical use. Also, when the carbon atom number is more than 30, the 
resultant compound exhibit a reduced color-developing activity and thus is unsatisfactory in practice. 

so The aromatic color-developing compounds of the formula (1) may be employed alone or In a mixture of two or more 
thereof. 

The above-mentioned aromatic compound of the formula (1) can be selected from those of the formulae (2) and (3): 
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and 



10 



U 




S-NHCN!I-(^X~<CH,^ CH, 



( 3 ) 



16 



in which formulae (1) and (2). X represents a -^hCO— , ^HCOO— or ^HCOS— groua and n' represents an 
Irtteger of 15 to 20. 

The N-Cp-methoxybenzenesuHonyO-N'-phenyl urea compounds of the formula (2) Include the following compounds. 

N-(p-methoxyb6n2enesulfonyl)-N*-[4-(n-octadecanoylamino)phenyl]urea, 

N-(p-methoxyben2enesuIfonyi)-N'-[4-(n-elcosanoylamino)phenyl]urea, 

N-(p-methoxyben2ene6ulfonyl)-N'-[4-(n-docosanoylamlno)phenylJurea, 

N-(p-methoxyben2enesulfonyl)-N'-[4-(n-hexadecyloxycarbonylamlno)phenylIurea. 

N-(p-methoxyben2enesulfonyl)-N*-[4-(n-eicosylQxycartonylamlno)phenyl]urea. 

N-(p.methoxyben2ene8ulfonyl).N44-{(n.hexadecylthio)carbonylamino}phenyl)urea, and 

N-(p.methoxyben2enesulfonyl)-N'-[4-{(n-octadecylthio)cart3onylamino}phenyl]urea. 

The N-(2-naphthylsulfonyl)-N*iDhenylurea compounds of the formula (3) include the following compounds. 

N-(2-naphthylsulfonyl)-N44-(n-octadecanoylamino)phenyl]urea. 

N-(2-naphthylsultonyl)-N-[4-(n-eicosanoylamino)phenyI]urea, 

N-(2-naphthylsulfonyl)-N'-[4-(n-docosanoylamlno)phenyl]urea. 

N-(2-naphthylsulfonyl)-N*-[4-(n-hexadecyloxycarbonylamlno)phenyI]urea. 

N-(2-naphthylsulfonyl)-N'-t4-{n-octadecyloxycarbonylamino)phenyl]urea. 

N-(2-naphthylsultonyl)-N44-(n-eicosyIoxycarbonylamino)phenyl)urea, 

N-(2-naphthyl8ultonyl)-N'-[4-{{n-hexadecylthio)caibonylamlno)phenyl]urea, and 

N-(2-naphthylsulfonyl)-N44-{(n-octadecylthlo)carbonylamlno}phenyl]urea. 

The aromatic compounds of the formula (1) include the compounds represented by the following chemical formu- 



Chemical formu^^ 



Compound 



46 




NIIC- C. II,.. , 
II (n= 11-30) 
0 



± 



SO 
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ehemieal formula ComPQUnd NQ. 



10 



IS 



20 



2S 



30 



35 



40 



4S 



BO 



ss 



C , H 1 0 so t NIICNII -{"^ NHC - C„ H , « • , 



30) 

6 0 



CiW^Q—C^- SOtNllCNH— {'"V-^ NHC- CnHi« , , • 



30) 



0 0 

CII,0-O-S0.NIICNIl-O-CNH-C.H^...^3^j 
0 0 

CH,0-O- SO.NIICNH-O- CO- C;^. | Jj^g^) 
0 0 

cn,o~Q- so,NiiCNii-<>- oc- c.. i;^. . 



Cll,0-O-S0,NllCNH-Q-NHCNH-C„lUj.;^^^^ 
0 0 

C,IU0-Q-SO,NIICNII-Q- S0.NH-CJh.j^3^j 



CIt 



8 



,0-Q-SO,NllCNll-Q-NllCO-C.Jl..,.^-^,^ 1£ 
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Chemical formula Compound Me, 

cii,o-(>-so,NiicNn-<;;;)-ocNii-c»^ih„.^ ii 

0 0 



Cil 



.0-Q-S0:miCNIl--<>-NHCS-C.JU..;^3^^ 12 



Clt,0 



4V-SO1NIICNII— {"^^SCNII-C-H,.., ^ 13 
XJ^ fl I (n=ll-30) 



CM, 0-4 >-S0.NIICNII-4 NHCO-CnH.,,, ii 

25 OS 

C4llt0-{~V-S0,NIICNH— {~)— NHCS-Cn H,.., 15 

II ^— ^ II (n=ll — 30) 
30 OS 

,7-^r"V-S0sNIICNII— {~^NHC-C.H»,*i ^ iJg 



^T-^fV- SOiNIICNII— {"V- NHCO- C..H,,.i ^ 12 
(/ II II (n=ll~30) 



/7-4^^^^ SCNIICNII— 4 />— CNH- C„ll,.»i Ifi 



48 (/ . 0 ^-^ « (n=ll~30) 

0 0 



<f~V-S0,NliCNH— {~V-C0-C..II,«4i la 
>-< II ^-^ II (11= 11-30) 
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IS 



20 



25 



30 



35 



40 



45 



SO 



85 



ghgmiefll formula Compound Mo, 



^<f"y-SOjNllCNII— {""V-OC-CJIs„M ^ 2fi 
0 0 ^"'^'^'"^^ 

--{™y-S0,NIICNII-O~NMCNH-C„Ht,.. 11" 
^^^^-J' Q fl (n=ll~30) 



^-P>- SO.NHCNIl-<>. SO.NH- C.H^.. 



^^^P>- SO.NHCNH^<>- NHCS- C.^^^ 




SO.NilCNIl— NIICS- C..H,... 
^^^-^ B ^-^ B (n= 11 — 30) 




22 



^^J^^ g J <n=ll — 30) 



II a (n- 11-30) 



0 



SOsNllCNll— 4 >— NIICO- C..ll,„., ^ Zl 

II (n= 11-30) 
S 



27 



SOjNIICNII— NIIC- CJI,„. . Zl 
II II (n= 11-30) 

0 0 



INSDOCID: <EP_083a757A1J^ 



9 



10 



Chemical foT-mnlji 




SOtNllCNH 
D 
0 



NHC- C,.ll,,*, 
II (n= 11 — 30) 
0 



Comnound Mo. 



2S • 



15 




SCNHCNH— ^^~V- NHCNH- C..H,«-, 

II ^-^ II (n«ll~30) 



2& 



so 



2S 




SO, NHCNH— 4^ \— NHC0-C..H,.», 

II II (11=11-30) 

0 0 



21 



30 



^^"V-SO,NIICNII— (T*^ OCNH- C..H,.., 
)-< II B (n« 11-30) 



35 



the tolS^oT^^^^ ^'"''''^ ""^^^'^ ^^'^ ^'^^^"^ ^® synthesized, for example, by 



40 



4$ 



■N 4^ O + R' - SOfNHCOCH, 

0 

Compound (A) Compound (B) 
»^ Compound of the formula (1) 



so In the above-mentioned formula. R\ Y and n are the same as defined above. 

As a material compound (A) as mentioned above, the compounds of. for example, the following formulae can be 
employed. 



BS 
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10 



IS 



20 



lUN 



iltN 



40 



4S 



lUN— 



NlIC- CJI»nt' ( A - 1 ) 

II 



NIICO- C..lh,^, ( A - 2 ) 

II 
0 



NIICS- C JU.*i ( A - 3 ) 

II 



The compound (A-1 ) usable as a material compound for the above-mentioned reaction is obtained, tor example by 
8yrthe6i2.no an anilide by a reaction of 4-nitroanlline with an acid chloride of a reactive long chain aliphatic carboxi^iic 

25 acid, and then reducing the nitro group to an amino group by a catalytic hydrogen-addition reaction. Also, the material 
compound (A-2) can be obtained, for example, by reducing N.(4-nitrophenyl) carbamic acid ester which is obtained by 
a^reaction of 4.nitrophenyl isocyanate with a long chain aliphatic alcohol, by a catalytic hydrogen addition reaction Fur- 
ther. the niaterial compound (A-3) can be obtained, for example, by reducing N-(4-nltrophenyl) thiocarbamic acid S- 
ester which is obtained by a reaction of 4.nitrophenyl Isocyanate with a long chain aliphatic thiol, with tin chloride under 

30 an acidic conaitlon. ^ 

In the above-mentioned reaction, the compound (B) used as a material is selected from, fbr example, the following 
compounds. ■ 

35 




CIIjO — ^_^>— SO:- NHCOCII, (B-i) 

0 



NHCOCIh 

K/^ II ( B - 2 ) 

0 ^ 



so 



55 



The material compound (B-1 ) can be produced, for example, by preparing a sodium saH of p-methoxyben2enesul- 
fonamide by a reaction of p-methoxybenzenesulfbnamide wtth sodium methylate in a lower aliphatic alcohol, reacting 
JlJ® P;'"®*'^<«y'»en""esulfonamide sodium salt with a carbonate compound represerted by the following general for- 

(RiO)2CO 

wherein R, represents an alkyi group having 1 to 4 carbon atoms or a phenyl group, to prepare a sodium salt of p-meth- 
oxybenzenesulfonylcaitoamate. evaporating away the above-mentioned lower aliphatic alcohol from the resultant reac- 
tion mixture, dissolving the above-mentioned sodium salt in water, and neutralizing the resultart solution wmh an add. 
In the producing method of the material compound (B-2). for example. 2-naphthyl8ulfonamide is reacted with 
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w prepare a potassium satt of 2-naphthylsulfonamkle this 
with a ehloroformate compound represented by the following general tomnjia: 



compound is reacted 



R,OCC« 
I 

O 



fMcllon between the compounds (A) and (B) PrSe^fftStoJ^^^ffw??^ oonpound) » ts to hlnd« »» 

^^^^^ 

These dye precursory compound may be employed alone or in a mixture of two or more thereof 
to!^eniu1tont^?X oh^^^^ ^'"P*"*'^ Unexamined Patent Publication No. 60^^08 286) nS- 

STbJSL^liSS ?L^«T^ 'J"^"? aad diesters (Japanese Unexamined Patent Publication No. 64-1 .58?). dl(4. 
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15,667), and N-benzylbiphenyl (Japanese Unexamined Patent Publication No. 60-82.382). These compounds have 
such a performance that the color-development of tfie thermosensKlve reversible recording material can be effected at 
an Increased color density and further such a performance that the color-erasing reaction is promoted and the reversi- 
bility is enhanced. 

5 In the present invention, the thermosensitive recording layer may further contain waxes and pigments In an amount 
which does not hinder the effect of the present Invention. 

The waxes may be selected from conventional waxes, for example, paraffins, amide-based waxes, bisimide-based 
waxes and metal salts of higher fatty acids. However, it is preferable that, since a zinc salt of a higher fatty acid con- 
tained, as a wax. in a large amount in the thermosensitive recording layer may cause the color-erasing effect to be 

10 decreased with increase in the repeating numbers of color-developing and erasing procedures, and the erasion of the 
colored Images to be Imperfect, the addition amount of the higher fatty acid zinc salt wax is 1% or less based on the 
total dry weight of the thermosensitive recording layer. 

As the above-mentioned pigments, for example, inorganic fine particles, fbr example, silica, clay, calcined clay, talc, 
calcium cart)onate. zinc oxide, titanium dioxide, aluminum hydroxide, zinc hydroxide, barium sulfate, and surface- 

75 treated calcium carbonate and silica fine particles; and organic fine particles, for example, urea-formaldehyde resin, 
styrene-methacryllc acid copolymer and polystyrene resin fine particles may be used. 

The above-mentioned components of the thermosensitive recording layer of the thermosensitive reversible record- 
ing material of the present invention are bonded to the substrate sheet with a binder. For the binder, use may be made 
of water-soluble polymeric materials, for example, various types of polyvinyl alcohols which have different molecular 

20 weights from each other, starch and derivatives thereof, cellulose derivatives, for example, methoxy cellulose, car- 
boxymethyl cellulose, methyl cellulose, ethyl cellulose, etc.; sodium polyacrylate, polyvinyl pyrrolidine, acrylic acid 
amide-acrylic acid ester copolymer, acrylic acid amide-acrylic acid ester-methacryllc acid terpolymer, alkali metal salt 
of styrene-maleic anhydride copolymer, polyacrylamide, sodium alginate, gelatine, casein, and so on; and latexes of 
polyvinyl acetate, polyurethane, styrene-butadlene copolymer, polyacrylic acid, polyacryllc acid ester, vinyl chlorlde- 

2S vinyl acetate copolymer, polybutyl methacrylate, ethylene-vinyl acetate copolymer, styrene-butadlene-acrylic terpoly- 
mer. etc. 

In the tiiermosensitive recording layer of the thermosensitive reversible recording material of the present invention, 
preferably the dye precursor is contained in a content of 5 to 40% by weight, the color-developing and agent is in a con- 
tent of 5 to 50% by weight, based on the total dry weight of the thermosensitive recording layer. If the content of the 

30 color-developing agent is less than 5% by weight, the resultant thermosensitive recording layer may exhibit an unsatis- 
factory color-developing performance. Also, when the content is more than 50% by weight, the color-developing per- 
formance may be saturated, the contrast between the color density In the color-developed condition and that In the 
color-erasing condition may not be specifically enhanced, and thus an economical disadvantage may occur. 

Also, generally, tine content of the sensitizing agent is preferably 5 to 50% based on the dry weight of the thermo- 

35 sensitive recording layer. When the content of the sensitizing agent is less than 5% by weight, the color-erasion-pro- 
moting effect may be insufficient, and when tine content is more than 50% by weight, tiie color density of the colored 
images may be Insufficient 

When waxes and pigments are contained in the thermosensitive recording layer, tiie contents thereof are preferably 
5 to 20% by weight, more preferably 10 to 50% by weight, respectively Also, the content of the binder is 5 to 20% by 
40 weight In general. 

The substrate sheet usable for the thermosensitive reversible recording material is selected from paper sheets 
(including acidic and neutral paper sheets), coated paper sheets produced by coating a pigment or latex on tiie surface 
thereof, laminate paper sheets, synthetic paper sheets produced from, fbr example, a polyolefin resin, plastic films, for 
example, polyolefin, polyester and polylmide films, glass plates and electroconductive rubber sheets, which are usually 
4B used for the conventional thermosensitive recording sheets. On at least one surface of the substrate sheet, a coating 
liquid containing the above-mentioned necessary components Is coated and dried to provide a thermosensitive revers- 
ible recording material. The thermosensitive recording layer is preferably in an amount of 1 to 15 g/m^, more preferably 
2 to 10 g/m^ on a dry basis. 

In the tiiermosensitlve reversible recording material of ttie present invention, optionally, an undercoat layer is 
60 formed between the tiiermosensitive reversible colored image-forming layer and tiie substrate sheet. 

Also, on a back surface of tiie thermosensitive reversible recording material of the present Invention, a back layer 
may be formed to prevent a blocking phenomenon occurred when surfaces of the recording materials are brought into 
contact with each other, to restrict the penetration of water and oily substances through the back surface, and to control 
the curling of tiie recording material. 
55 In the thermosensitive reversible recording material of the present invention, when tiie color-developing and eras- 
ing procedures are repeatedly applied to tiie thermosensitive recording layer, the tiiermosensitive recording layer may 
be cracked, and/or the tiiermosensltive recording layer may be separated from tiie substrate sheet, so as to decrease 
the quality of the recorded images. The number of times the color-developing and erasing procedures can be earned 
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iTnwllx T' TJT ■** " recoraea images (which number will be refeired to as repeaflna dureblllN here- 

inafter) is variable depending on the use. Qeneially. the repeating durability Is preferably 30 times or m(Se 

reeoSiS ?a"!l^S"22l2 wSh^r^^"''!? -"^^^'a' of the present Invention, the thermosensitive 

recording layer Is coated with an overcoat layer comprising a polymeric material as a principal component The oolv- 
meric material is preferably a curing product of an electron beam or ultravlolet^ay cuSble^artSSmteSSm 
pound by >rrad.ation of electron beam or ultraviolet rays. In the above-mentioned overeat Tar SrSnSJl 
Snir"' T'^"*' ^ ^'^^ dimensionally cross-linked in the curing pr^XXirradlaSoS 

««£,-^?,„ T ""^^^^'f r ^- ♦^"s ^«suftant overcoat layer has a very high mechanic SenXSheS 
1 nZlS IT^T?," conventional overcoat layer formed from a non-cross-linked rXorlZ. 

pie. polyvinyl alcohol. Therefore, when heat, pressure and shearing stress are applied to the thermosensitive rL1?bte 
rewrdmg material provided with the overcoat layer by a thermal head for coIoTSevelop ng arJ^^aTeXS w 

rerz^nxrrg'sr*^"*"^"^^^^^^^^ 

i.™^.°.^'fK"'° """'".™"<' K^urate curaui. b, an electron team or ulMviolM rays arM usabia te< tha overcoat 

rjoSn^Trz^:=:;r.""*"'"'"'""''"""'"'^ 

(3) polyacryloyi and polymethacryloyi alkylphosphate esters* 
SVXcKme?h?cX^^^^^^^ 

fc:^^^:ZS^or^':T "^'^^'^ '"^ «^ 
icK me!S?r"y^ a'S""'""'' ''"^ '"^""^^ ^^'^^ '^"^ -^''^ 

jParyS^wfrSiJi;:^^^^^^ 

Examples of the organic unsaturated compounds of the above-mentioned groups (1) to (7) are oolvurethane aer. 
ylates having a polybutadlene skeleton, polyurethane acrylates having a hydrogenaVe^ pdybSiTeXlSS? otv 

?cfn™Tn-^°T'?? '"t ? " P°'y"'««^«"« acrylates Ling a hyd^^eSaS idn^^^ 

ncNious OH) skeleton, alkyi acrylates (for example, methyl acrylate. ethyl acrylate lauryl acrylate stearyl acrvfare aS 
"-^'"^ Pyrrolidone, N-acryloylmorphoiine. 2 hydroxyall^(methSS'e^ 2 
^r'^^T. 2-hydroxyethyl methacrylate. 2-hydroxypropyl acrylate ihydroxypro^ SthSSe 2- 

hydroxybutyl acrylate, and 2-hydroxybutyl methacrylate). tetrahydrofurfuryl acrylate. tetrahJS Su^l SSJiate 
isSomS'r.';l?« tetrahydrofurfur^ acrylate. cyclohexyl acrylate. cyclohexyl methacryKcSh^SSe 
ll^**^' l^'^f*'"^' '"^^f'acrylate. benzyl acrylate. benzyl methacrylate. ethoxydiethyleneglycol acrylate 

polypn^yleneglyco acrylate. nonylphenoxypolyethyleneglycol acrylate. ethyleneoxide-modiSed pheno^aytete n^i- 
Wphenoxypolypropyleneglycol acrylate. N.N-dimethylaminoethylacrylate. N.N-dimethylaminoeSyl SaaSSe 2- 
ethylhexylcarbltol acrylate. o-carboxypolycaprolactone monoacrylate. monohydroxyeiJyl ph3e^STe aaylte 
acid dimer. 2-hydroxy.3-phenoxypropyl acrylate. and dicydopentenyl acrylate Pninaiaie acryiate. acrylic 

tion ln2L« c?nt!S™wTi*T °[ ultraviolet-ray curable organic unsaturated compounds usable for the present inven- 
Jon include 9.10-epox.di2ed oleyl acrylate, S.IO-epoxidized oleyl methacrylate. ethyleneglycol maleate monoacrylate 
Sis;.?"'' ""VT^- f '^^'^P^^'^nylo-yethylene acrylate. acrylates of adducts of 4.;4mJS^ a^^^^IJe w^ 
!S^fl ^""^S^l ""l ^""^ °* 3-methyl-5.5.dimethy|.l.3-dioxolane with caprolactone. poJbuUdiene acryla to 
T^^^^^^^^:^ Phenoxidized phosphoric acid acrylate. ethanediol diacrylSe. ethan^L Srylato"^^^^^^ 
propaiiedioi diacrylate. 1 .S-propanediol dimethacrylate. 1 ,4-butonediol diacrylate. 1 .4-butanediol dimethacrylate 16- 

radecanediol d.acry^ate. I.IS-pentadecanediol diacrylato, diethylenegiycol diacrylate, polyethyleneglycol diaaylate 
S S Ko^Sr?' dipropyleneglycol monoacrylate. polypropyleniglycd diaVate. p^'c^S^^^^^^^ 

col dimethacrylate. and neopentylglycol diacrylate. . i-«yK'wwi<»""8'y 

Further, the organic unsaturated compounds usable for the present Invention Indude 2-butyl-2.ethylDroDanediol 
diacrylato. ethyleneoxide-modlfled bisphenol A diacrylate. polyethyleneoxide-modified bisphend A l^SS ^X- 
yleneoxlde-modified bisphend A diacrylate. propyleneoxide-modif led bisphend A diacrylate. polypropytene«id^iSd- 
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22LiS5lr.ilit^^^^ hydroxypivalate diacrylate. diacrylates of adducts of neopentylolycol 

IVdfoxyjjivalata with caprolactone. ethyleneoxide-modified isocyanuric acid diacrylate oentaerythritol da^Z 
ostearate. and adducts of l .6-hexanediol diglycidylether with acrylic acid. Pentaerythrrtol diacrylate mon- 

drin m2jl*^.!Lnh "1?*^^**^ compourKls usable for the present invention include polyoxyethyleneepichlorohy- 
dnn-modrfied bispheno! A diacrylate. tricydodecanedimethanol diacrylate. trimethylolproDane triacrvlate 
m^ Sr^Z'H"'"'''''^'^' P«"y«%'«n«>xide.modifieS trimethylolpCnttJacriatn^^^^^ 

mSS SS?™''*"^ir*''^'^*^' P^oPy«"«o^We.modified trimethylolpropanrtriacrylate pdy^rSenSdt 
S^llJ^e mcSST" '^^;'[y^^'\f>^'''^^^rm triacrylate. ethyleneoxide-modified liocy^iSrlc^aS^liaSe 
2v^lr«r^r»?"^« ^ " ^""T POlyethyleneoxide-modified glycerol triacrylate. prapyleneoxide-mod fiS 

t^SacrZ dl^^^^^^ Pentaerythritol tetrLrylL. ditrimetlvlol^ropa^ 

tetraacryla e. dipentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, dipentaerythritol hexaaervlata Mnrotar 
tone-modrfied dipentaerythritol hexaacrylate. and poiycaprolactone-modmed p^i^TySSt^S^ ' ^ 
.h« i!lS"r ' compounds may be employed alone or in a cSmbinab^ of twSTSS Leof When 

^a^SeroflfjSn^;^^^^ """"i"'*^^ « P^^oto-initiator is airpreterS 

t«nhTSi„o h!? P''*'*^- acetophenone. benzophenone. benzoinether. chloroacetophenone. diethoxjace 

oT^nZ« «-aminoacetophenone. benzylmethylhetal, tioxanthone. a-acyioxime esteTaS- 

Sl?f,o.r *K t'J"^"^^**'' 3-»^etocumarin. 2-ethylanthraquinone. camphoquinone. benzyl aril Michler^s ketSe 
pounds Of 0.1 to 1 0% based oMhe weight oi the org^Sio unsat;at J?Sm 

^ ^ P'®""* invention may contain a pigment for the purpose of preventino stiddno in the 
printing procedure. The pigments usable for the purpose include, for example, calcium carbonanSSm dtoSde 1^ 
mEr^hrn'i hy^^o-^e- barium sulfate, talc, kaolin, clay. caldnJd ^y coS^Jr^ty^^^^^^ 

ucS o^ 1 IT.^*!::^^^^^ polyethylene powder, and crude starch powder and suifece coating aJl suSTce-CtiCri 
hS^. H • P"""^"*^ ^ « '"^"^^^ ^^^^^ '^^^ fluorine-containing compounds silicons 

S2,ic adS. ' *"«"«-«°"P''"9 "^°'ecuiar resin compLds!lUic aSan^S 

Also, the overcoat layer for the present invention may contain a higher fatty add metal salt for examole zinc Btaa. 
bisimide-based wax. for the purpose of preventing sticking or head abrasion 

erablTmSSJ^! wSShf'"* '^^"^ "^^'"^"'"^ ^ '° »°"^^"t of the wax is pref- 

nrin P''""®"*.'" Unsaturated compound, a two roil mill. Cowless dissolver. homomixer sand 

gnnder, planetary mixer or ultrasonic disperser can be used nomomixer, sana 

^^Preferably. the overcoat layer for the present invention is in an amount of 1 to 30 g/m2. more preferably l .5 to 10 

r«n «lS'!r^®*'"\!''*'®'®™**' 'f^aCiat'on is not limited to a specific type of accelerater, and 

Sam Jlml^'"'' ^""^T- ^ ^^"^'^-S^^P'^ *yP« system, a double sinning syste,J.3; cI,Sn 

S^Sln 1?.™?. beam irradiation apparatuses. Among them, the curtain beam system JhlJh is r;iativ^y ch«ip 
and can generate a large output is advantageously used. In the electron beam irradiation, preferably the acceleratiJS 
voltage is 1 00 to 300 kV and the absorption dose is 0. 1 to 6 Mrad. preieraoiy. me accelerating 

fh- ^ITiy^V t°' preferably has an oxygen concentration of 500 ppm or less. When 

concentration is more than 500 ppm. the oxygen may serve as a retarding agent for the polymerization Veac" 
tion. and thus the curing of the electron beam-curable resin may become insuffiderS poiymenzation reac 

viol JI!«!1r«Hio?J'"° ^^^V^ K * ""saturated compound is cured by an irradiation of ultraviolet rays, an ultra- 

rbfam'ZcrZ^^S^^^'^^^^ ^ ^^^'^ ""^"""^ « '^-^P « •^««''« is usi as 
SweStJ ^ arrangement of the beam source can be established in response to 

ate torTeMal?r'lI^^Hc*nL° Vr * thermosensitive reversible recording mate-rial of the present invention, an intermedi- 
rlLSlnL JvTInH m^T^^ !. main component, a film-forming polymer is formed between the thermosensitive 
55 ymeT resin may be a water-soluble polymer or a water-insoluble pol- 

usablT^JSlSSl^'Shrl"^ ?^®^"": unsaturated compound curable by electron beam or ultraviolet rays and 
iJS: itt. I V P'®^®"* -"^y P*"**™*® thermosensitive reooiding 

layer In the coating procedure of the coating liquid, and thus the organic unsaturated compound contained therein may 
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-deteriorate the storage s^llity and-color-eraeing property of the images in the thermosensitive recording (ayer. This 
disadvantage can be prevented by an-anging the intemiediate barrier layer comprising, as a main component, the film- 
forming polymer between the thermosensitive recoiding layer and the overcoat layer. 

The water-soluble polymer usable for the formation of the intermediate banier layer for the present invention may 

5 be selected from various polyvinyl alcohols different in molecular weight thereof, starch and derivatives thereof, cellu- 
lose derivatives, for exanrtpie. methoxyceitutose, carboxymethytcellulose. methylcelluiose and ethylcellulose, polyacryltc 
acid sodium salt, polyvinyl pynrolidone. acrylic acid amide/acrylic acid ester copolymers, acrylic acid amide/acrylic acid 
ester/methacryllc acid terpolymers. alkali metal salts of styrene/maleic anhydride copolymers, polyacrylamide. sodium 
alginate, gelatine and casein. Also, the water-insoluble polymer may be selected from polyvinyl acetate, polyurethanes. 

10 styrene/butadiene copolymers, poiyacrylic acid, polyacrylic acid esters, vinyl chloride/vinyl acetate copolymers, poly- 
butyl methacrylate. ethylene/vinyl acetate copolymers, and styrene/butadiene/acrylic copolymers, which may be in the 
state of a latex or emulsion. 

In the present invention, the intermediate barrier layer may contain a pigment, and the pigment may be selected 
from inorganic fine particles, for example, calcium cart)onate. silica, titanium dioxide, aluminum hydroxide, barium sul- 
16 fate, clay, calcined day. talc and surface-treated calcium carbonate and silica: and organic fine particles, for exanrple. 
urea^fbrmatdehyde resins, styrene/methacrylic acid copolymers and polystyrene resins. 

The content of the pigment contained in the intermediate barrier layer Is preferably 5 to 80% by weight based on 
the dry weight of the Intermediate barrier layer. When the content of the pigment is less than 5% by weight, the viscosity 
of the Intermediate barrier layer is excessively reduced and the coating property thereof is decreased. Also, if the pig* 
20 ment Is used In an amount nrx>re than 80% by weight, the content of the film-forming polymer contained in Uie Interme- 
diate ban-ier layer becomes too small, and thus the adhesion between the thermosensitive recording layer and the 
overcoat layer becomes insufficient. 

The dry coating amount of the intermediate barrier layer is preferably 1 to 30 g/m^ more preferably 1.5 to 10 g/m^. 
The above-mentioned Intermediate barrier layer may be utilized as an overcoat layer without forming tiie overcoat 
2S layer thereon. 

In tiie present invention, to enhance the added value of tiie tfiermosensitive reversible recording material, the mate- 
rial may be furtiier processed to Impart an enhanced function thereto. For example, by applying a coating with a pres- 
sure-sensitive adhesive, a rewetting adhesive or a delayed tack adhesive to the back surface of the thermosensitive 
reversible recording material, a pressure-sensitive adhesive sheet, rewet adhesive sheet or delayed tack sheet can be 

30 obtained. Also, by applying a magnetic treatment to the back surface, a thermosensitive reversible recording material 
capable of magnetic recording can be obtained. Also, a function as a thermal transfer sheet. Ink jet recording sheet, 
non-carbon recording sheet, static recording sheet or xerographic recording sheet may be imparted to the back surface 
of the reversible recording material, to provide a recording sheet capable of recording on two surfaces thereof. Of 
course, a two surface reversible recording material can be obtained. 

35 The heating means for color-developing and erasing can be selected, in response to the purpose of use. from ther- 
mal head, constant temperature bath, heating roller, heating pen, facing heat-generating element, laser beam and infra- 
red rays, f-lowever, the heating means are not limited to the above-mentioned ones. 

Examples 

40 

The present invention will be further explained by the following examples. 

In the examples, the terms "part" and "%" refer to "part by weight" and "% by weight", respectively, unless specifi- 
cally indicated. 

4$ Svntiiesis Example 1 

Synthesis of methylfp-methox ybenzenesulfonyQcarbamate 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, methanol (264g) 
60 was mixed with p-methoxybenzenesulfonamlde (262g) and a methanol solution (37dg) of 30% sodium methylate. tiie 
resultant mixture was stirred. Thus the p-methoxybenzenesulfonamide is dissolved and a sodium salt thereof is pro- 
duced by an exothermic reaction. 

Then, the resultant reaction mixture was added with dimethyl carbonate (I52g) and subjected to a reaction under 
reflux for 18 hours. After the reaction was completed, the reaction mixture was analysed by high speed liquid diroma- 
55 tography. In the result, the conversion of the p-methoxybenzenesulfonamide was 98%. Next, the inside temperature of 
the reactor was maintained at 50*C or less to distill away metiiand and an excessive fraction of dimethyl carbonate. A 
sodium salt of methyt(p-methoxybenzenesulfonyl)carbamate was obtained. To the resultant compound, water (1000 
mi) was added, to dissolve the sodium salt therein, the resultant solution was added with hydrochloric acid (230g) to 
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adjust ffie pH value 6! tfie soliitidn to 2rMe^yr(p-methoxyberttenesul^^ was precipitated In an amount of 

323g. The precipitate in an amount of 323g was obtained and the yield thereof was 94%. 

Synthesis Example 2 

5 

Synthesis of N'fo'methoxvbenzenesulfonvlVN'-r4-fn>octadecanQvlaminQ^Dhenvnurefl fComoQund N o. Mn which n « 

m 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nttroaniiine 
10 (138g) was dissolved in a mixed solution of tetrahydrofuran (200 m£) and pyridine (140 mt) in a nitrogen atmosphere. 
Then, octadecanoyi chloride (333g) was added dropwise into the three necked flask through the dropping funnel, over 
a time span of 20 minutes while stirring the reaction mixture. After the completion of the dropping, the reaction mixture 
was stin'ed for 2 hours. Then, a solid product was produced. The solid product was filtered and the filtrate was concen- 
trated under a reduced pressure to provide crystals. The crystals were collected and recrystalllzed from ethanol. 4'- 
15 nitro-n-octadecaneanilide (364g) was obtained. The yield thereof was 90%. 

The crystals were dissolved in tetrahydrofuran (8000 tn£), added with 5% palladium carbon (95g), and vigorously 
stirred In a hydrogen atmosphere under a pressure of 3 atmospheres. 

After the completion of the reaction, palladium carbon was removed by f Otering, and then the solvent was removed 
under a reduced pressure, to produce crystals. The crystals were collected and recrystalllzed from ethanol to obtain 4*- 
20 amino-n-octadecaneanillde (300g). The yield thereof was 89%. 

The crystals were suspended in toluene (6000 m£) and the methyl(p-methoxybenzenesulfonyl)carbamate (206g) of 
Synthesis Example 1 was added to the suspension while stirring the suspension, and ref luxed for 5 hours. The reaction 
liquid was cooled to room temperature while crystals were precipitated. The crystals were collected by flKerIng under 
reduced pressure. The crystals were washed with acetonltrile and dried under reduced pressure. The target product 
25 (396g) was obtained at a yiek:! of 84%. 

The analysis results of the crystals were as fbllows. 

Melting temperature: 188'C 

■■H-NMR measurement results in ppm (in denterated methylsulfoxide) 
30 6 - 0.86 (t, 3H), 1 .23 (br.s, 28H). 1 .52 - 1 .56 (m. 2H), 2.24 (t. 2H). 3.83 (s. 3H). 7.13 (d. 2H), 7.22 (d, 2H). 7.45 (d. 
2H), 7.88 (d. 2H). 8.69 (S. 1H). 9.77 (s. 1 H) 
IR measurement results (KBr tablet method) 
3300. 2920, 2850. 1692. 1665. 1552. 1520. 1451. 1405. 1160 cm'^ 

35 Synthesis Example 3 

Synthesis Of N'fD-methoxvbenzenesufonvlVN'-f4-(n-eicosanQvlaminQ^ohen vnurea (Compound No. l wherein n ■ 19) 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nrtroaniline 
40 (138g) was dissolved In a mixed solution of tetrahydrofuran (200 m£) and pyridine (140 m^) in a nitrogen atmosphere. 
Eicosayl chloride (364g) was entered dropwise into the three necked flask through the dropping funnel over a time span 
of 20 minutes, while stirring the reaction mixture. After the completion of the dropping, the reaction mixture was stirred 
for 2 hours, to produce a solid product. The solid product was removed by filtering and the filtrate was concentrated 
under reduced pressure to produce crystals. The crystals were collected and recrystalllzed from ethanol to obtain 4*- 
45 nitro-n-eicosaneanilide (355g) at a yield of 82%. 

The crystals were dissolved in tetrahydrofuran (1 0000 m^. added with a 5% palladium carbon (87g) and vigorously 
stirred in a hydrogen atmosphere under a pressure of 3 atmospheres. 

After the completion of the reaction, the palladium carbon was removed by filtering and the solvent was removed 
under reduced pressure to obtain crystals. The crystals were collected and recrystalllzed from ethanol, to obtain 4'* 
so amino-n-eicosaneanillde (265g) at a yield of 80%. 

The crystals were suspended in toluene (5000 mi), methyl(p-methoxyben2enesulfonyl)carbamate (170g) of Syn- 
thesis Example 1 was added to the suspension, and the mixture was heat-refluxed for 5 hours white stirring the mixture. 
When the reaction liquid was cooled to room temperature, white crystals were produced. The crystals were collected 
by filtering under reduced pressure. The crystals were washed with acetonltrile and dried under reduced pressure. The 
65 target product (356g) was obtained at a yield of 88%. 

The analysis results of the resultant product are as follows. 

Melting temperature: ISd'^C 
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*H-NMR measurement resuKs in ppm (in denterated methylsulfoxide) 

6 « 0.85 (t. 3H). 1.23 (br.8, 32H). 1.52 • 1.56 (m, 2H). 2.24 (t. 2H). 3.83 (s, 3H). 7.13 (d. 2H). 7.22 (d, 2H). 7.45 (d. 
2H). 7.88 (d. 2H). 8.69 (8. 1 H). 9.77 (s. 1 H) 
IR measurement results 0n KBr tablet method) 
5 3300, 2920. 2850. 1692. 1665. 1555. 1520. 1450. 1408. 1 162 cm*^ 

Synthesis Exampla 4 

Synthesis Of N-fP'methQXVben2enesufQnvn-N'-f4-^n>dQCQsanQvlaminQ^Dhenvnure a rCompound No. 1 wherein n ■ 

10 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
(138g) was dissolved In a mixed solution of tetrahydrofuran (200 ml) and pyridine (140 tr\t) in a nitrogen atmosphere. 
Docosayl chloride (395g) was added dropwise into the three necked flask through the dropping funnel over a time span 
of 20 minutes, while stirring the reaction mixture. After the completion of the dropping, the reaction mixture was stirred 
IS for 2 hours, to produce a solid product. The solid product was removed by filtering and the filtrate was concentrated 
under reduced pressure to produce crystals. The crystals were collected and recrystalllzed from ethanol to obtain 4*- 
nitro-n-docosaneanllide (405g) at a yield of 88%. 

The crystals were dissolved in tetrahydrofuran (1 2000 mi), added with a 5% palladium carbon (92g) and vigorously 
stin-ed in a hydrogen atmosphere under a pressure of 3 atmospheres. After the completion of the reaction, the palla- 
so dium carbon was removed by filtering and the solvent was removed under reduced pressure to obtain crystals. The 
crystals were collected and recrystalllzed from ethanol. to obtain 4'-amino'n<locosaneanjlide (322g) at a yield of 80%. 

The crystals were suspended In toluene (6000 m^, methyl(p-methoxyben2enesulfonyl)carbamate (193g) of Syn- 
thesis Example 1 was added to the suspension, and the mixture was heat-refluxed for 5 hours while stin-ing the mixture. 
When the reaction liquid was cooled to room temperature, white crystals were produced. The crystals were collected 
28 by filtering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The 
target product (429g) was obtained at a yield of 89%. 

The analysis results of the resultant product are as follows. 

Melting temperature: 188^0 
30 1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

6 • 0.85 (t. 3H). 1.23 (br.s. 36H). 1.52 • 1.56 (m. 2H). 2.24 (t. 2H). 3.83 (s, 3H). 7.13 (d. 2H), 7.22 (d. 2H). 7.45 (d. 

2H), 7.88 (d. 2H), 8.69 (s, 1H). 9.77 (s. 1H) 

IR measurement results (in KBr tablet method) 

3300, 2920. 2850. 1692, 1665. 1555, 1520. 1450. 1408, 1162 cm*^ 

38 

Svnthesls Example S 

Synthesis of N'fP-methOXYbenzene8UlfQnvl)>N'>r4-{n-hexadecvloxvcarbQnvlaminQ^phen v nurea rComoQund No. 10 
wherein n « 16^ 

40 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, p-hexadecanol 
(155g) was dissolved in toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl Isocyanate (lOOg) 
was gradually added, stin-ed at room temperature for 10 minutes, and then refluxed for 30 minutes. The reaction mixture 
was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
46 toluene, to obtain n-hexadecyl p-nltrophenylcarbamate (240g) at a yield of 97%. 

The crystals were dissolved In tetrahydrofuran (4800 mt) and added with a 5% palladium carbon (38g) and the mix- 
ture was vigorously stirred in a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystalllzed from ethanol, to obtain n-hexadecyl p-aminophenyl- 
so carbamate (1 89g) at a yield of 85%. 

The crystals were suspended In toluene (4000 m/) and added with methyl(p-methoxyben2enesulfonyl)carbamate 
(1 29g) of Synthesis Example 1 . while stinring the mixture, and the mixture was refluxed for 5 hours. The reaction mixture 
was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by firtering under 
reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target product 
55 (269g) was obtained at a yield of 91%. 

The analysis results of the crystals are as follows. 

Melting temperature: 185^0 
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''fl-NWffmeasurement resuItsTnppm^inde " — 

6 m 0.85 (t 3H). 1 .22 (br.8. 26H). 1 .57 - 1 .60 (m. 2H). 3.83 (s. 3H). 4.02 {t. 2H). 7.13 (d. 2H). 7.21 (d. 2H), 7.32 (d. 
2H). 7.88 (d. 2H). 8.66 (S, 1H). 9.49 (s. 1 H) v / v / i /. V . 

IR measurement results (by a KBr tablet method) 
5 3300. 2920. 2850. 1692. 1665. 1552. 1520. 1451. 1405, 1160 cm*^ 

Synthesis Example 6 

Synthesis of N-fP-methQXVben2enesulfQnvl)-N^f4>fn>octadecvlQxvcarbQnvlaminQ^ph6n v nur6fl rCQirtofliinri Mn 
TO wherein n« 18) 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, p-octadecanol 
(1730) was dissolved In toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100g) 
was gradually added, stirred at room temperature for 10 minutes, and then refluxed for 30 minutes. The reaction mixture 
IS was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
toluene, to obtain n-octadecy! p-nitrophenylcarbamate (257g) at a yield of 97%. 

The crystals were dissolved In tetrahydrofuran (5000 m£) and added with a 5% palladium caiton (38g) and the mix- 
ture was vigorously stirred in a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystallized from ethanol. to obtain n-octadecyl p-aminophenyl- 
carbamate {203g) at a yield of 85%. 

The crystals were suspended in toluene (4000 mi) and added with methyKp-methoxybenzenesuHbnyOcarbamate 
(129g) of Synthesis Example 1. while stirring the mixture, and the mixture was heat-refluxed for 5 hours. The reaction 
liquid was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by filtering 
under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target 
product (273g) was obtained at a yield of 88%. 

The analysis results of the crystals are as follows. 

f^elting temperature: 190*C 
30 ""H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 - 0.85 (t. 3H). 1 .22 (br.s. 30H). 1 .57 - 1 .60 (m. 2H). 3.83 (s, 3H). 4.02 (t, 2H). 7.1 3 (d. 2H). 7.21 (d. 2H), 7.32 (d, 
2H). 7.88 (d. 2H). 8.66 (s. 1 H). 9.49 (s. 1 H) v / v . v . 

IR measurement results O^y a KBr tablet method) 
3300. 2920. 2850. 1692. 1665. 1552. 1520, 1451. 1405. 1160 cm'^ 

35 

Synthesis Example 7 

SYflthylS of N'fP-mSthOyvbenzeneSUlfonvl)-N'-f4-fn-eicocvloxvcarbonvlamlnQ^ph6nvl l urea (CompQund No. 1 Q wherein 

n m2Q\ 
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In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-eicosanol (182g) 
was dissolved in toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (lOOg) was 
gradually added, stirred at room tenperature for 10 minutes, and then heat-refluxed fbr 30 minutes. The reaction liquid 
was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
45 toluene, to obtain n-eicocyl p-nitrophenylcarbamate (270g) at a yield of 96%. 

The crystals were dissolved in tetrahydrofuran (5400 mi) and added with a 5% palladium carbon (38g) and the mix- 
ture was vigorously stirred In a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystallized from ethanol. to obtain n-eicocyl p-aminophenylcar- 
50 bamate(2l0g)atayieldof83%. 

The crystals were suspended In toluene (4000 mi) and to the suspension. methyl(p-methoxyben2enesulfonyl)car- 
bamate (129g) of Synthesis Example 1 was added dropwise over a time span of 10 minutes, while stirring the mixture. 
After the completion of the dropwise addition, the mixture was heat-refluxed for 5 hours. The reaction mixture was 
cooled to room temperature to allow white crystals to precipitate. The aystals were collected by filtering under reduced 
55 pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target product (270g) was 
obtained at a yield of 86%. 

The analysis results of the crystals are as follows. 
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Melting temperature: 1 82*C 

^H-NMR meaeurement resuHs in ppm (In denterated methylsulfoxide) 

6 - 0.85 (t 3H). 1.22<br.s. 34H). 1.57 - 1.60 (m. 2H), 3.83 (8. 3H). 4.02 (t. 2H). 7.13 (4 2H). 7.21 (d, 2H). 7.32 (d. 
2H), 7.88 (d. 2H), 8.66 (s. 1H). 9.49 (s. 1H) 
8 IR meaeurement results (by a KBr tablet method) 

3300. 2920. 2850, 1692, 1665, 1552, 1520. 1451. 1405, 1160 cm"^ 

Synthesis Example 8 

10 Synthesis Qf N-fD'methoxvben2enesulfbnvlVN^r4-Un-hexadecylthiQ)<^rbQnvlftminQ) Qhenvl1u (Comoound No. lg 

Wherein n « 16) 

In a thiree necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-hexadecanethlol 
(I65g) was dissolved in acetonitrile (1000 mt) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate 
15 (lOOg) was gradually added, stirred at room temperature for 10 minutes, and then heat-refluxed fdr 30 minutes. The 
reaction liquid was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering 
and washed with acetonitrile. to obtain S-n-hexadecyl p-nitrophenylthlocarbamate (250g) at a yield of 97%* 

The crystals were dissolved in a mixture of concentrated hydrochloric acid (500 tr\i) with ethanol (500 m£) and an 
ethanol solution (500 rrU) of tin chloride dihydrate (550g) was added dropwise to the solution. After the dropwise addi- 
20 tion was completed, the mixture was heated at 90*C for 2 hours. The reaction liquid was cooled to room temperature, 
the resultant hydrochloric acid salt was collected by filtering and suspended in water (1000 m/), and the suspension 
was neutralized with triethylamine. The product was collected by suction-filtering, and recrystallized from ethanol. to 
obtain S-n-hexadecyl p-aminophenylcarbamate (200g) at a yield of 86%. 

The crystals were suspended in toluene (4000 mi!) and added with methyl(p-methoxybenzenesulf6nyl)carbamate 
25 (131g) of Synthesis Example 1. white stinging the suspension, and the suspension was heat-refluxed for 5 hours. The 
reaction liquid was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The tar- 
get product (284g) was obtained at a yield of 92%. 

The analysis results of the crystals are as follows. 

30 

N/leltIng temperature: 197*C 

''H-NMR measurement results In ppm (in denterated methylsulfoxide) 

6 m 0.85 (t. 3H), 1 .23 (br.s. 26H). 1 .50 - 1 .56 (m. 2H). 2.83 (t. 2H), 3.83 (s. 3H). 7.12 (d. 2H). 7.24 (d. 2H). 7.37 (d. 
2H). 7.88 (d. 2H). 8.73 (s. 1H). 10.17 (s. 1H) 
35 IR measurement results 9>y a KBr tablet method) 

3300. 2920, 2850, 1692. 1665. 1552. 1520. 1451. 1405. 1160 cm'^ 

SYnthesIs Exam&le9 

V 

40 Svntheslsof N-fD-methQXVbenzenesulftanvlVN^f4-frn-octadecvlthio^carbQnvlaminQ^ph6nvnurea (Compound No 1Q 
wherein n ■ 18) 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-octadecanethlol 
(183g) was dissolved In acetonitrile (1000 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate 

45 (1 OOg) was gradually added and then pyridine (4 m^ was added dropwise. the mixture was stirred at room temperature 
for 10 minutes and then refluxed for 30 minutes. The reaction mixture was cooled to room temperature to allow crystals 
to precipitate. The crystals were collected by filtering and washed with acetonitrile. to obtain S-n-octadecyl p-nltrophe- 
nylthiocarbamate (272g) at a yield of 99%. 

The crystals were suspended In a mixture of concentrated hydrochloric acid (500 m£) with ethanol (500 mi), and 

50 to the suspension, an ethanol solution (500 m^ of tin chloride dihydrate (550g) was added dropwise. After the dropwise 
addition was completed, the reaction mixture was heated at SO'^C for 2 hours. After the reaction mixture was cooled to 
room temperature, the resultant salt of hydrochloric acid was collected by filtering, suspended in water (1000 mi) and 
neutralized with triethylamine. The product was collected by suction-filtering, and recrystallized from ethanol. to obtain 
S-n-cctadecyl p-aminophenylcarbamate (23 lg) at a yield of 91%. 

55 The crystals were suspended In toluene (4000 mi), and to the suspension, methyl(p-methoxybenzenesulfonyOcar- 
bamate (141g) of Synthesis Example 1 was added dropwise over a time span of 10 minutes, while stirring the suspen- 
sion. After the dropwise addition was completed, the mixture was refluxed for 5 hours. The reaction mixture was cooled 
to room temperature to allow white crystals to precipitate. The crystals were collected by filtering under reduced pres- 



20 
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sure. The crystals were washed wth acetonitrile and dried under reduced pressure. The taraet product (31 7o) was 
obtained at a yield of 91%. 

The analysis results of the crystals are as follows. 

Melting temperature: 195*C 

^H-NMR measurement results In ppm (in denterated methylsulfoxide) 

6 . 0.85 (t. 3H). 1 .23 (br.s. 30H). 1.50-1 .56 (m, 2H). 2.83 (t, 2H). 3.83 (s. 3H). 7.12 (d, 2H). 7.24 (d. 2H). 7.37 (d 
2H), 7.88 (d. 2H}. 8.73 (s. 1H). 10.17 (s. 1H) / v . 

IR measurement results (by a KBr tablet methcxJ) 
3300. 2920, 2850, 1692, 1665, 1552, 1520. 1451. 1405. 1160 cm'"" 

Example 1 

A thermosensitive reversible recording sheet was prepared by the following procedures. 
(1) Preparation of dlfiperfilon A 



20 



2S 



30 
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Component 


Amount (part) 


3-dibutylamino-6-methyl-7-anilinofluoran 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 |im or less. 

(2) Preparation of difiperfilon B 



^ Component 

N^(p-methoxybenzenesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Compound No. 1. n i 

1 0% polyvinyl alcohol solution 
Water 



Amount (part) 



20 

10 
70 



40 The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 \im or less. 

(3^ Preparation of dlftpfift^iftn C 



48 



SO 



88 



Component 


Amount (part) 


Di-p-methylbenzyl oxalate ester 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
a level of 1 )xm or less. 

(4) Formation of reversible thermosensitive recording laver 

A coating liquid was prepared by mixing 75 parts of the dispersion A. 150 parts of the dispersion B and 75 parts of 
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the dispersion C with 30 parts of calcined clay, 2 parts of a 25% paraffin wax emulsion and 100 parts of a 10% polyvinyl 
alcohol aqueous solution, and agitating the mixture. The coating liquid was coated on a surface of a polyester f Qm hav- 
ing a thidoiess of 75 jim and dried, to form a reversible thermosensitive recording layer having a dry weight of 5.0 g/m^. 

5 (Si Super calender treatment 

The thermosensitive sheet as prepared by the above-mentioned procedures was treated by a super calender to 
provide a calendered surface having a smoothness of 3000 to 5000 seconds. A thermosensitive reversible recording 
sheet was obtained. 

70 

feVColQr-develQDlnQ and -arasing test 

A specimen of the thermosensitive reversible recording sheet as mentioned above was subjected to a printing pro- 
cedure using a thermosensitive color-developing tester THPMD made by Okura DenW under a printing voltage of 21 .7V 
IS at a printing pulse of 1 .0 ms. The color density of the resultant colored images was measured by a Macbeth Reflection 
Color Density Tester RD-914. The test result is shown in Table 1 . 

Further, the color-developed specimen was heated in a thermal inclination tester made by Toyo Seiki at a temper- 
ature of 100'C under a pressure of 1 kg/cm^ for a heating time of 1 second. Then, the color density of the color erased 
Images was measured by the Macbeth Reflection Color Density Tester RD-914. The test result is shown In Table 1 . 

20 

m Storaoatast 

After the color density of the colored images of the color-developed specimen was measured by the above-men- 
tioned test (6). the color-developed specimen was left to stand at a temperature of 40*C for 14 days. Thereafter, me 
25 color density of the colored Images was measured by the same manner as above. The storage property of the colored 
Images was evaluated by the colored image retention :t(color density of the colored images after the 14 day storage 
test)/(color density of the colored images immediately after printing)] x 100 (%) . The test result is shown in Table 1. 

(8^ Repeated color-develoninQ and erafiino taat 

30 

The color-developing and erasing test mentioned in test (6) was repeated 50 times, and then, the color densities of 
the color-developed images and the color-erased images by using the Macbeth Reflection Color Density Tester RD- 
914. 

The test result Is shown In Table 1 . 

38 

Example 2 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

40 In the preparation of the dispersion B. the N-(p-methoxyben2enesulfonyl)-N*-[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(p-methoxybenzenesulfonyl)-N'-[4-(n-eicosanoylamino)phenyl]urea (Compound No. 1, n ■ 19). The 
test results are shown in Table 1. 

Example S 

46 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(p-methQxyben2enesulfonyl)-N44-(n-docosanoylamino)phenyllurea (Compound No. 1, n ■ 21). The 
so test results are shown in Table 1 . 

Example 4 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
55 with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N'-I4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(p-methoxyben2enesulfonyl)-N'-[4-{n-hexadecyloxycarbonylamino)phenyl]urea (Compound No. 10. 
n • 16), The test results are shown In Table 1 . 
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Examoifl S 

A thermosensitlve reversible recordino sheet was prepared and tested by the same procedures as in Examoie 1 
with the fbltowing exceptions. 

In the preparation of the dispersion B, the N-(p.methoxybenzenesulfonyI)-N'-[4.(nK>ctadecanoylamino)phenyl]urea 
was replaced by N-(p.methoxyben2enesulfonyi).rM^[4-(n-octadecyloxycarbonylamino)phenyl]urea (Compound Na 10 
n - 1 8). The test results are shown in Table 1 . 

Example ^ 

A ihermosensltive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N.(p-methoxybenzenesulfonyl)-N'.[4.(n-octadecanoylamino)phenyllurea 
was replaced by N-(p-methoxyben2enesuIfonyl).N'.I4.(n-eicosyloxycarbonylamino)phenyl]urea (Compound No. 10 n . 
75 20). The test results are shown in Table 1. 

Example 7 

A thermosensitlve reversible recording sheet was prepared and tested by the same procedures as in Example 1 
20 With the fbltowing exceptions. 

In the preparation of the dispersion B. the N-(p-methoxyben2enesulfonyl)-N'-[4.(n<)ctadecanoylamlno)phenyl]urea 
was replaced by N.(p.methoxyben2enesulfonyl).N'.I4.{(n.hexadecylthio)carbonylamino}phenyllurea (Compound No 
12, n- 16). The test results are shown in "feWel. i x 

25 Example ft 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B. the N-(p-methoxyben2enesulfonyl)-N'-I4-(n-octadecanoylamino)phenynurea 
30 was replaced by N-(p.methoxyben2enesulfonyl).N44.{(n-octadecylthio)carbonylamlno}phenyl]urea (Compound No 
12, n - 18). The test results are shown In Table 1. ^ 

In each of Examples 1 to 8, the repeats of the color-development and the color-erasure of the images could be 50 
times or more. Accordingly, it was confirmed that the thermosensitive reversible recording material of the present inven- 
tion can be employed repeatedly. 
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Confmarative gyflnylft 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as In Examoie 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p.methoxyben2enesulfonyl).N*-I4-(n^ctadecanoylamino)phenynurea 
was replaced by a salt of gallic acid with stearylamlne. The test results are shown in Table 1 . 

ComPflrfltivftPYftmplftg 

A thermosensitlve reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the fbllowing exceptions. 

In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N*-t4-(n-octadecanoylamino)phenyllurea 
was replaced by ascorbic acid. The test results are shown in Table 1 . 

so Comparative gyftmpli^q 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N'-I4-(n-octadecanoylamlno)phenyl]urea 
55 was replaced by 4*-hydroxy-n-octadecaneanilide. The test results are shown In Table 1 . 
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In the preparation of the dispersion B. the N-(p-methoxyben2ene8uifonyl)-N^t4KnK)Ctadecanpylamlno)phenynurea 
was replaced by N-(p-toluene8ulfonyl)-N'.(4.(n-octadecanoylamino)phenyl];,rea. The test results 2b 6h3SeT 

Compflr«rtii/ftP>flmp|ft,i^ 

withJhrro^nTi^reZr' '"^"""^ "^""^ ^^^^^ '^'"^ p'^^^"™* ^ 

In the preparation of the dispersion B. the N-(p-methoxyben2enesuifonyl)-N'.[4-(n^ctadecanoylamino)phenyllurea 
replaced by N-(p.toluenesulfbnyl).N44.{n-hexadecyioxyc«r^^^^ 



was 
Table 



Comparative gyampla ft 



In the preparation of the dispersion B. the N-(p.methoxyben2enesulfonyO-N'.t4-(n-octadecanoylamino)phenyl]urea 
in TiSf 1 '^•**'^'"*"«*"''°"y')-N"-I*-«"-o«adecylthio)c^^ The te^ resutts are sK 



was 
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60 
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60 



0) 
6^ 



Color 
density of 
color-erased 
images 
(50th time) 


0.10 
0.11 
0.13 
0.12 
0.12 
0.11 
0.13 
0.12 


0.17 
0.16 
0.18 


Color density 
of color- 
developed 
images 
(50th time) 


1.40 
1.37 
1.36 
1.34 
1.35 
1.35 
1.38 
1.37 


1.37 
1.35 
1.38 


Color density 
retention 




<»• o\ 00 m rt «0 
m o r-> r« r» 


Color, density 
of color- 
eraseii images 

(First time) 


0.09 

6.10 

0.11 
0.10 
0.11 

6.10 
6.11 
6.11 


0.21 
0.85 
0.22 
0.12 
0.11 
0.12 


Color density 
of color- 
developed 
images 
(First time) 


1.42 
1.39 
1.37 
1.36 
1.37 
1.36 
1.40 
1.39 


0.51 
1.02 
0.90 
1.39 
1.37 
1.40 


§ / 




r-l CM r-) in vo 


Example No. 


Example 


Comparative 
Example 



86 

The compounds of the Compound No. 1 . No. 1 0 and No. 1 2 prepared in synthesis Examples 2 to 9 were fully iden- 
tified novel compounds Also, as Table 1 clearly shows, the thermosensttive reversible recording materials of the 
present invention containing the novel compounds as a color-developing agent exhibit a higher color density of color- 
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developed Images and a tower color density of color-erased images than those of conventional dye-type thermosensi- 
tive reversible recording materials. Also, after a 50 times repeated color-developing and erasing test, no increase in 
color density of color-erased images was found, and a very high contrast was confirmed. In Comparative Examples 1 
to 3, tiie color-developing property, the color-erasing property and the colored image retention were unsatisfactory, and 
5 in Comparative Examples 4 to 6. when the color-developing and erasing procedures were repeated many times, the 
color-erasing property decreased and became insufficient. 

10 The thermosensittve recording layer treated by the super-calender in each of Examples 1 to 8 was coated with an 
overcoat layer by the following procedure. 

Formfltign of overcoat km 

16 A coating liquid was prepared by mixing 40 parts of a polyester acrylate (Aronix® M-8030. made by Toa Qosei K.K.) 
with 40 parts of a polyester acrylate (Aronix® M-6200, made by Toa Gosei K.K.) and 20 parts of precipitated calcium 
carbonate (Liton A®, made by Bihoku Funkal^ogyo K.K.), and agitating the mixture. The coating liquid was coated on 
the calender-treated thermosensltive recording layer to form a coating having a dry weight of 2.5 g/m^. The coating liq- 
uid layer was cured by irradiating electron beam under an accelerating voltage of 175 kV at an absorption dose of 3 

20 Mrad in an electron beam irradiation chamber having an oxygen concentration of 300 ppm or less, to form an overcoat 
layer. 

The results of the color-developing and erasing test, the storage test and the 50 times repeated color-developing 
and erasing test were approximately the same as those shown in Table 1. Also, rt was confirmed that in the 50 times 
repeated color-developing and erasing test, no cracking or peeling of the coating layer occurred. 

26 

Svnthesis Example 10 

Svnthesis of methvl(2-naphthylfiulfonyl)earbamftte 

30 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, tetrahydrofuran 
(3000 m^) was added with 2-naphthylsulfonamide (290g) and potassium carbonate (490g). the mixture was stinted. An 
exothermic reaSlbrfoccurrecl in the reaction system and the 2-naphthylsulfonamide was dissolved to produce a potas- 
sium salt thereof. 

Next the reaction mixture was added with methyl chloroformate (395g). and the mixture was heated for 24 hours 
36 white ref luxing to effect a reaction. After the completion of the reaction, the temperature of the inside of the reactor was 
adjusted to 50''C or less, and the tetrahydrofuran and the remaining methyl chloroformate were removed by distillation, 
to produce a potassium salt of methyl(2-naphthylsuifonyl)carbamate. The potassium salt was added with water (1000 
mO to dissolve the potassium salt therein, and then with hydrochloric acid (230g) to adjust the pH to 2. Methyl(2-naph- 
thylsutfonyl)carbamate (342g) precipitated. The yield thereof was 92%. 

40 

Synthegis Example 11 

Synthesis of N-r2-naphthvlsulfbnvn-N'-f4-rn-octadecanovlaminQ^phenvnurea f Compound No. 16. n ■ 17) 

46 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroanillne 
(138g) was dissolved in a mixed solution of tetrahydrofuran (200 m/) with pyridine (140 m£) in a nitrogen atmosphere. 
To the solution, octadecanoyi chloride (333g) was added through the dropping funnel over a time span of 20 minutes, 
while stinging the reaction mixture. After the completion of the dropwise addition, the reaction mixture was stirred for 2 
hours. The resultant solid product was removed by filtering, and the filtrate was concentrated under reduced pressure. 
60 to produce crystals. The crystals were collected and recrystallized from ethanol. 4'-nitro-n-octadecaneanilide (364g) 
was obtained at a yield of 90%. 

The crystals were dissolved in tetrahydrofuran (8000 m^. added with 5% palladium carbon (95g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
55 under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol. to produce 
4'-aminO'n-octadecaneanilide (300g) at a yield of 89%. 

The crystals were suspended in toluene (6000 m^. and added with the methyl(2-naphthylsuifonyl)carbamate 
(223g) prepared in Synthesis Example 10. while stirring, and the reaction mixture was heat-refluxed for 5 hours. When 
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The analysis results of the crystals were as follows. 
Melting temperature: 192*C. 

^H-NMR measurement results in ppm (In denterated methylsulfoxide) 

IR measurement results (KBr tablet method) is. i n;. s. /s (s. i h) 

3300. 2920. 2850. 1692. 1665. 1552. 1520. 1451. 1405. 1160 cm'^ 
Synthesis gvamplft 

Synthesis QfN-f2-nflnhthVhulfPnvn-N--r4-fn-Picosanovlamin»V henvn.irp» ^r^mpoundNo 1ft n- it^) 

M^AlS!li^Tcc«!*^f "ask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
T^^^ VT^ tetrahydrofuran (200 m^ with pyridine (140 ml) in a nitrogen atmoShere 

2,2^ ♦2™;.':'°^^^ ^T^^ ♦'^^"3'^ d~PP'"9 '"""el over a timi span o^lo mfr^^^S^wh Te 

stimng the reaction m«ture. After the completion of the dropwise addition, the reaction mixture was stiied f^ 2 kou^ 
The resultant sohd product was removed by filtering, and the filtrate was concentrated u^iTr JdTceS JSe^re t^S^ro: 
S^SnS^r^rofS" ^"'^ '^'"^'^^ ^•■n'tro-n-elc<rariST5^^ 

"^^ crystals were dissolved Intetrahydrofuran (10000 m^. added with 5% palladium carbon (87o) and the mixture 

was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere 

tind«?r!^I?J°'^'^'*'" ♦'^^ j;®«'^°"- P«"adium carbon was removed by filtering, and the solvent was removed 
unde reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanoMo SS^Je 
4';^m,no-n.e.cosaneanilide (265g) at a yield of 80%. The crystals were suspended in toluene (5000 rJ^ ' I^^T^ 
witf, the methyl(2-naphtlvlsulfonyl)carbamate (183g) prepared in Synthesis Sample 0. wSJ^sS? a^^'the JeacS^ 

^rSll'Sf -^TfT? ^ "^^^ '"^^ "^"''^ »o temperature White ty^T^^^^^^^ 

precipitated. The crystals were collected by filtering under reduced pressure. The crystals were washedwrth «rl 
tonltnle and dried under reduced pressure. The target compound (364?) was obtaTnedTa ^d i s^^^^ 
The analysis results of the crystals were as fbllows. 

96 Melting temperature: 1 79»C. 

H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 - 0.84 (t. 3H). 1 .22 (br s. 32H). 1 .53 ■ 1 .75 (m. 2H). 2.22 (t. 2H). 7.22 (d 2H) 7 43 fd 2H1 7 67 . 7 7«! r«»<., 
lapped dd. 1HX2). 7.96 (d. 1H). 8.05 (d. 1H). 8:i5(d. 1H . 8.22 d. 11^:8 6 slH).f7?(s^^^^^^^^^^^ 
IR measurement results (KBr tablet method) \ . n;. is. in;, s.75 (s. ih) 

3300. 2920. 2855. 1690. 1660. 1560. 1520. 1450. 1406. 1160 cm'^. 
Svnthflste Pvamplft 

Synthesis of N-f?-nnPhthVlfillH0nvn-N--r4-fn.rtnfiQsanftvtemin^>p h envnufflfl rr^nm p ound Na. ifi n , 

<^J^^ L*^ "f"!"? "^^.«ii''PP«! « d~PPi"9 ♦"""el. a thermometer and a reflux condenser, p-nitroanillne 
T^^lZVt^ '^ f T"^ tetrahydrofuran (200 m^) with pyridine (140 m/) in a nitrogen atm3e"e 

To the solution, docosayl chloride (395g) was added through the dropping funnel over a time span of 20 mfnu^efwh fe 

The resultant solid product was removed by filtering, and the filtrate was concentrated under reduced pressure to pro^ 

^SneStu yilTdVSSf '^^'^'^^ ^♦►^-"o'- 4--nitro.n^ocosaneanSde (^OSg) w^^ 

The aystals were dissolved in tetrahydrofuran (1 2000 m^. added with 5% palladium carbon (92a) and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmo^here 

und«r r!^!l!.t^«'"^'®*'°" f <he reaction, the palladium caibon was removed by filtering, and the solvent was removed 
TiZ^l^TJtZ ''V^ ''^''^'^ ^^^^ recrystallized from ethanol. to produS 

Jltr^l^r^ ^ °* suspended in toluene (6000 m/) anS addS 

with the methyl(2-naphthylsulfonyl)carbamate (208o) prepared in Synthesis Example 10. while stirring, and the reaction 
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j».*u..» ««s ,«„uxea lor o nours. wnen me reaction liquid was cooled to room tenperature. white crystale were predp- 

IT*" ""^''"^ P'***"^- ^''^ ««6hed with acetonHrile and 

dried under reduced pressure. The target conpound (446g) was ot)talned at a yield of 90%. 

The analysis results of the crystals were as follows. 

5 

Melting temperature: 179*0. 

^H-NMR measurement results In ppm (In denterated methylsuHbxide) 

. JJI °:?f -^.^ Sei^). 1 .53 - 1 .75 (m. 2H). 2.22 (i. 2H). 7. 1 9 (d. 2H). 7.43 (d. 2H), 7.65 • 7.74 (over- 

l^ped dd. 1H X 2). 7.95 (d. 1H). 8.05 (d. 1H). 8.14 (d. 1H). 8.22 (d. 1H), 8.61 (s. 1H). 8.79 (s. 1H). 9.73 (6 1H) 
10 IR measurement results (KBr tablet method) »v». '"i 

3300. 2920. 2855. 1690. 1660. 1560. 1520, 1460. 1406, 1160 cm^V 

Synthesis e»amntft 14 

'* Synthesis Of N-f2i1flPhthYl8UltenvlVN'44-fn-hflyBde«ivtoyveftrt.r>ny|amlnQlnhAnvl^.. ^ ^^ (Comr^.nrt No. 17 n - ifi) 

/,cJl* necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-hexadecanol 
(I55g) was dissolved in toluene (1250 m/) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (lOOg) 
«« Tvf yj the mixture was stirred at room temperature for 10 minutes, and refluxed for 30 minut^. 

eo When the reactoon liquid was cooled to room temperature, crystals were precipitated. The crystals were collected by 
filtering, washed with toluene, and n-hexadecyl p-nitrophenylcarbamate (240g) was obtained at a yield of 97% 

The crystals were dissolved in tetrahydrofuran (4800 m^. added with 5% palladium carbon (63g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere for 2 hours 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol. to produce 
n-hexadecyl p-aminophenylcaibamate (1 89g) at a yield of 85%. 

crystals were suspended in toluene (4000 m/), and added with the methyl(2.naphthylsulfonyl)carbamate 
(223g) prepared in Synthesis Example 10. while stirring, and the reaction mixture was heat-refluxed for 5 hours When 
the reaction hquid was cooled to room temperature, white crystals precipitated. The crystals were collected by filtering 
under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target 
compound (272g) was obtained at a yield of 89%. ^ 
The analysis results of the crystals were as follows. 

Melting temperature: 183»C. 
9S 1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

6 -0.84 (t. 3H), 1 .22 (br.s, 26H), 1 .54 - 1 .59 (m. 2H). 4.01 (t. 2H). 7. 19 (d. 2H). 7.30 (d. 2H). 7.67 • 7.75 (over- 
^ped dd. 1H X 2), 7.96 (d, 1H). 8.06 (d. 1H). 8.15 (d. 1H), 8.22 (d. 1 H). 8.61 (s, 1H). 8.77 (s. 1H). 9.47 (s. 1H) 
IR measurement results (KBr tablet method) v . .n; 

3300, 2920, 2850. 1695. 1552. 1525. 1451. 1410. 1162 cm'^ 



2$ 



30 



40 



Synthesis E«flmplA Iff 

SynttieSlSOf N-fg-nftnhthVl6»lfonyn-N'-f4-fn-oetadecyloxvcarfaQnvlflmin»^n h envnuf«>a ^r.nmoQund Na 17 n . ift ) 

46 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-octadecanol 
(173g) wms dissolved in toluene (1250 m/) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (lOOg) 
was gradually added, and the mixture was stin-ed at room temperature for 10 minutes and then refluxed tor 30 minutes 
When the reaction mixture was cooled to room temperature, crystals precipitated. The crystals were collected by filter- 
ing and washed with toluene. nKxstadecyl p-nitrophenylcarbamate (257g) was obtained at a yield of 97% 

BO The crystals were dissolved In tetrahydrofuran (5000 txM). added with 5% palladium carbon (63g). and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere tor 2 hours. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
under reduced pressure, to produce crystals. The crystals were colfected and recrystalteed from ethanol. to produce 
n-octadecyl p-aminophenylcarbamate (203g) at a yield of 85%. 

86 The crystals were suspended in toluene (4000 mi), and added with the methyl(2-naphthylsulfonyl)carbamate 
(140g) prepared in Synthesis Example 10, while stirring, and the reaction mixture was heat-refluxed for 5 hours. When 
the reaction liquid was cooled to room temperature, white crystals were precipitated. The crystals were collected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The tar- 
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get compound (288g) was obtained at a yield of 90%. 
The analysis results of the crystals were as follows. 

Melting temperature: 178*C. 

^H-NMR measurement results in ppm (in denterated mettylsulfoxide) 

. -wl-°:?f ^ ^ • ^ ^ (t. 2H). 7. 19 (d. 2H). 7.30 (d. 2H), 7.67 - 7.75 (over- 

tapped dd. 1Hx2). 7.94 (d. 1H). 8.05 (d. 1H). 8.15 (d. 1H). 8.21 (d. 1H). 8.61 (s. 1H). 8.76 (s. 1H). 9.46 (s. 1H) 
IR measurement results (KBr tablet method) ^ ' 

3300. 2920. 2850. 1695. 1552. 1525. 1451. 1410. 1162 cm-'. 

Svntheete P»amplA ift 

SYfltheSte of N-fg-nflnh1hYl5UlfanYn-N'-f4-fn-elCQSVloXVCarbonvlamino^nhanxrfl.. r ea fComnnnnri Mq 17 n ■ 9n\ 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, n-eicosanol (1 82a) 
f °!!?Jr ^'"i'l"® ^^^^ ""^ ^ atmosphere. To the solution, p-nitrophenyl isocyanate (lOOg) was 

.? """^'^ ^^'""^ ^* temperature for 10 minutes and then heat-refluMd fbr 30 minutes. 

!!i IliSi! ? *° temperature, crystals precipitated. The crystals were collected by filtering 

and washed with toluene, n-eicosyl p-nitrophenylcart>amate (270g) was obtained at a yield of 96% 

The crystals were dissolved in tetrahydrofuran (5400 m/). added with 5% palladium carbon (62g). and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere for 2 houre 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
urK^er reduced pressure to produce crystals. The crystals were collected and recrystalllzed from ethanol. to produce 
n-eicosyl p-aminophenyteait>amate (21 Og) at a yield of 83%. pf wuce 

n'^^lr^^ '^o^.u^'^V^'^ '? ^ methyl(2-naphthylsulfonyl)carbamate 

(1350) prepared in Synthesis Example 10, while stirring, and the reaction mixture was heat-refluxed fbr 5 hours When 
the reaction liqud was cooled to room temperature, white crystals were precipitated. The crystals were oollected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure The tar- 
get compound (284g) was obtained at a yield of 88%. f"tR.*ure. ne lar 

30 The analysis results of the crystals were as follows. 

Melting temperature: isrc. 

'H-NMR measurement results in ppm (in denterated methylsulfoxide) 

. ^ ■'•^^ ■ ^-^^ 2^)" '♦•Ol (»• 2H). 7.19 (d, 2H), 7.30 (d, 2H), 7.67 - 7.75 (over- 

Nveddd. 1H X 2). 7.96 (d. 1H). 8.05 (d. 1H). 8.15 (d, 1H), 8.21 (d, 1H). 8.61 (s. 1H), 8.76 (s. 1H). 9.46 (s 1H) 
IR measurement results (KBr tablet method) "v<». 'n; 

3300, 2920, 2850, 1692, 1695. 1552. 1525, 1451. 1410. 1162 cm'^ 

Synthesis e»anip|ft 17 

Synthesis of N-fg-nflPhthYlBUWQnYl)-N'-f4-f(n-hexadecvlthio^CflrbQnvl«minn} phenvnurea rrnmpound Nft n . 17 ) 

/.^J"^* "^^'^ equipped with a dropping funnel, a thermometer and a reflux condenser, n-hexadecanethiol 

(165g) was dissolved in acetonitrile (1000 m^). To the solution, p-nitrophenyl Isocyanate (lOOg) was gradually added 
L ^, I ""^ ^^'^^ dropwise. and the mixture was stirred at room temperature fbr 10 minutes, and then 
heat-refluxed fOr 30 minutes. When the reaction mixture was cooled to room temperature, crystals precipitated. The 
crystals were collected by filtering and washed with acetonitrile. S-n-hexadecyl p-nitrophenylthiocarbamate (250g) was 
obtained at a yield of 97%. v w 

The crystals were dissolved In a mixture of concentrated hydrochloric acid (500 mi) and ethanol (500 mi) and 
added dropwise with an ethanol solution (500 m^ of tin chloride dihydrate (550g). After the completion of the dropwise 
addition, the mixture was stirred and heated at 90«C for 2 hours. After the reaction liquid was cooled to room tempera- 
ture, the resultant chloride salt was collected by filtering and suspended in water (1000 mti. and the suspension was 
neutralized with tnethylamine. The resultant product was collected by suction-filtering and recrystallized from ethanol 
S-n-hexadecyl p-aminophenyl carbamate (200g) was obtained at a yield of 86%. The product was suspended in tolu- 
ene (4000 m^. and added wHh the methyl(2-naphthylsulfbnyl)carbamate (142g) prepared in Synthesis Example 10. 
While stimng. and the reaction mixture was ret luxed for 5 hours. When the reaction mixture was cooled to room temper- 
ature, white crystals precipitated. The crystals were collected by filtering under reduced pressure. The crystals were 
washed wHh acetonitrile and dried under reduced pressure. The target compound (287g) was obtained at a yield of 
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90%.. 

The analysis resutts of the crystals were as follows. 

Melting tenperature: 190^0. 
5 ^H-NMR measurement results In ppm (in denterated methylsuHoxide) 

6 « 0.84 (t, 3H), 1 .25 (br.s. 26H). 1 .49 - 1 .54 (m. 2H). 2.82 (t. 2H). 7.22 (d. 2H). 7.35 (d, 2H). 7.67 - 7.75 (over- 
lapped dd. 1H X 2X 7.96 (d. 1H). 8,05 (d. 1H). 8.15 (d. 1H). 8.22 (d. 1H), 8.62 (s. 1H). 8.87 (s, 1H). 10.15 (6, 1H) 
IR measurement results (KBr tablet method) 

3300. 2920. 2850. 1692, 1650. 1552. 1520. 1451. 1405, 1160 cm'\ 

10 

Svnthafiifi Example Ifi 

Synthesis of N^(2^naDhthvlsulfonvl^N'-f4-^rn^QCtadecvtthiQ^rart^nvla m^nQtehenvnu^6^ rCompound No. 24. n « 

IS In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, n-octadecanethiol 
(183g) was dissolved In acetonltrlle (1000 m^) in a nitrogen atmosphere. To the solution, p-nltrophenyl Isocyanate 
(lOOg) was gradually added, and then pyridine (4 mi) was added dropwise. the mixture was stirred at room temperature 
for 10 minutes and then heat-refluxed for 30 minutes. When the reaction mixture was cooled to room temperature, crys- 
tals precipitated. The crystals were collected by filtering and washed with acetonitrile. S-n-octadecyl p-nitrophenylthio- 
20 carbamate (272g) was obtained at a yield of 99%. 

The crystals were suspended in a mixture of concentrated hydrochloric acid (500 m^ with ethanol (500 m^, and 
then an ethanol solution (500 rr\£) of tin chloride dihydrate (550g) was added dropwise to the suspension. After the drop- 
wise addition was completed, the mixture was stirred and heated at 90*C for 2 hours. After the reaction mixture was 
cooled to room temperature, the resultant chloride salt was collected by filtering and suspended in water (1000 m/) and 
2S then the suspension was neutralized with triethylamlne. The product was collected by suction-filtering and recrystallized 
from ethanol. S-n-octadecyl p-amlnophenylcarbamate (231 g) was obtained at a yield of 91%. 

The product was suspended in toluene (4000 m£), and added with the methyl(2-naphthylsulfonyl)carbamate (153g) 
prepared In Synthesis Example 10. while stirring, and the reaction mixture was refluxed for 5 hours. When the reaction 
mixtue was cooled to room temperature, white crystals were precipitated. The crystals were collected by filtering under 
BO reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target compound 
(320g) was obtained at a yield of 89%. 

The analysis results of the crystals were as follows. 

Melting temperature: 193^0. 
35 ^ H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 - 0.84 (t, 3H). 1 .21 (br.s. 30H). 1 .49 - 1 .54 (m. 2H), 2.83 (t, 2H), 7.22 (d. 2H), 7.35 (d. 2H), 7.67 - 7.75 (over- 
lapped dd. 1H X 2). 7.96 (d. 1H). 8.05 (d. 1H). 8.15 (d, 1H). 8.22 (d, 1H). 8.61 (s. 1H). 8.88 (s. 1H). 10.15 (s, 1H) 
IR measurement results (KBr tablet method) 

3300, 2920. 2850. 1692. 1650, 1552, 1520, 1451. 1405. 1160 cm*''. 

40 

Example 1Q 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the fbllowing exceptions. 

45 In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N*-[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(2-naphthylsulfonyi)-N*-[4-(n-octadecanoylamino)phenyl]urea (Compound No. 16, n - 17). 
The test results are shown in Table 2. 

Example 11 

so 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B. the N-(2-naphthylsulfonyl)-N*-[4-(n-octadecanoyiamino)phenyl]urea was 
replaced by N-(2-naphthyisuIfonyl)-N'-[4-(n-elcosanoylamino)phenyllurea (Compound No. 16. n « 19). 
ss The test results are shown in Table 2. 
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Example 12 



A thermosensttive reversible recording sheet was prepared and tested by the same procedures as In Example 10 
with the fotlowing exceptions. 

5 In the preparation of the dispersion B, the N-(2-naphthylsulfonyt)-N*-(4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2.naphthylsuIfonyl)-N*-[4.(n-docosanoylamino)phenyl]urea (Compound No. 16, n - 21). 
The test results are shown in Table 2. 

Example 13 

10 

A thermosensltlve reversible recording sheet was prepared and tested by the same procedures as In Example 10 
with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulf6nyl)-N*-[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfbnyl)-N'-[4-(n-hexadecyloxycarbonylamino)phenynurea (Compound No. 17. n « 16). 
75 The test results are shown in Table 2. 

Example 14 

A thermosenshive reversible recording sheet was prepared and tested by the same procedures as In Example 10 
20 with the following exceptions. 

In the preparation of the dispersion B. the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfonyl)-N'-[4-(n-octadecyloxycarbonyiamino)phenyl]urea (Compound No. 17, n - 18). 
The test results are shown in Table 2. 

25 Example 15 

A thermosensitlve reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B. the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamlno)phenyl]urea was 
30 replaced by N-(2-naphthylsulfonyl)-N'-[4-(n-eicosyloxycarbonylamino)phenyl]urea (Compound No. 17, n . 20). 
The test results are shown In Table 2. 

Example 16 

55 A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B. the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfbnyl)-N*-[4-{(n-hexadecylthio)carbonylamino}phenyl]urea (Compound No. 24. n - 16). 

The test results are shown in Table 2. 

40 

Example 17 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as In Example 10 
with the following exceptions. 

4S In the preparation of the dispersion B. the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfonyl)-N*-[4-{(n-octadecylthio)carbonylamino}phenyl]urea (Compound No. 24. n - 18). 
The test results are shown in Table 2. 

In each of Examples 10 to 17, the repeats Of the color-development and the color-erasion of the Images were 
smoothly canried out many times. Accordingly, it was confirmed that the thermosensitive reversible recording material 
so containing the color-developing compound of the present invention can be employed repeatedly 
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The compounds of Compound No. 16, No. 17 and No. 28. prepared in Synthesis Examples 1 1 to 18 were fully Iden- 
tified novel confTpounds. Also, as Table 2 clearly shows, when the conpounds of the present invention are used as a 
color developing agent for the thermosensitive reversible recording material. It was confirmed that the resultant color 
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density of co!or<lev6)oped images was higher and the resultant color density of color-erased Images was lower than 
those of the conventional dye type thermosensitive reversiUe recording materials, no Increase in color density of the 
color-erased images after the 50 time repeated color-developing and erasing test was formed, and a high contrast was 
otstalned. 

5 

Example 19 

To the super calender-treated thermosensitive recording layer in each of Examples 10 to17, an overcoat layer- 
forming procedure was applied as explained below. 

10 

m Ftormation of overeoflt laver 

On the thermosensitive recording layer, an ultraviolet ray-curat)le urethane acrylate resin (Unidic® 17-824-9, made 
by Dainiphon Insatsukagaku K.K.) was coated in a dry amount of 2 g/m^ by using an offset printer, and then ultraviolet 
75 rays were irradiated from an ultraviolet ray-curing apparatus having one 1 .2 f<W mercury lamp to the coating layer at a 
distance of 10 cm from the lamp, at a transportation velocity of 15 m/minute, to form an overcoat layer. 

The results of the color-developing and erasing test, the storage test, and repeated color-developing and erasing 
test applied to the resultant thermosensitive reversible recording sheets were approximately identical to those shown in 
Table 2. Also, it was confirmed that the 50 time-repeated color-developing and erasing procedures did not cause the 
20 coating layer to be cracked or peeled. 

Example IQ 

A thermosensitive reversible recording material was produced by the following procedures. 
m Preparation of difiparfiion A 



Component 


Amount (part) 


3-dibutylamino-6-methyl-7-anllinofiuoran 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



35 

The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 iim or less. 

(2) Prepflmtlon gf digpersion B 

40 



Component 


Amount (part) 


N-(2-naphthylsuIfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Compound No. 16, wherein n • 
17) 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



so The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
to a level of 1 iim or less. 
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Component 


Amount (part) 


Dl-p-methylbenzyl oxalate ester 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



18 



SO 



2S 



W Formation nf reverfiihift thBrmosAn^itiwft rp m rrlino In v n r 

tatino the mixture, the coating liquid was coated anri riril^ in o w ^ °' '"^'^^ •<•«.). and agi- 

fS) FormBtion of intftrmarttoto ^flfriftr j^y^^^ 

(solid ecMM: 10%. mM. by Ku.^, K K l<L.Ttl!.2^,tr """"y-™*'*! polyvinyl alcoM soluton 
17) Formatinn of fft/<^rfiftflt Ifiyftr 

of precipitated calcium carbonate (Liton A® mSfby £^^^ ""T ^'^ '<•'<■) and 20 parts 

40 liquid was coated on the calender-treated int^m7rtr«t<rKo ^.K.) and agitating the mixture. The coating 

an amount of 2.5 g/m^. trthe reLS^oaS^^^^^^ '1' ""^'""^ *° ^"^ « 

Chamber having aS oxygen conSntl^c;^^^^^ - f beamifation 

dose Of 3 Mrad. to form an overcoat layer. A therren^e rrs«;:S:r^^^^^ 

repelTiTuX^'eTrr^^^^^^ 

five recoreling layer were evaluated by SkSeve^^^^^^^^ 
50 after 50 repeated color^evelop" g and er^na oro?^^^^^^ '''^ Table 3. In Table 3. 

tive recording layer, this result iSicatX -> e^^^^^^ °'.P"""« '^"^ thermosensi: 

by "< 50-. 'noicated by > 50 . and where cracking or peeling occurred, the result was Indicated 
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Examate gr> 



-•th^hrro:jnTSZf ""^''"^ ^^^^^ '^^ P--*-- « in Example 19 

In the formation of the overcoat layer, the polyester acrylate (Aronix® M-8030. made by Toa Qosei K.K.) was 
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replaced by a urethane acrytate (trademark: BS 551 , made by Arakawa Kagaloi K.K), and the polyester acrylate (Aro- 
nix® M-6200, made by Toa Qosei K.K.) was replaced by a trlpropyleneglyco! diacrylate (Kayad® TPGDA, made by 
Nihon Kagaku K.K.). 

The test results are shown in Table 3. 

5 

Examota 21 

A thermosensHive reversible recording sheet was prepared and tested by the same procedures as in Example 20 
with the following exceptions. 

10 In the formation of the overcoat layer, the polyester acrylate (Aronix® M-8030. made by Toa Gosei K.K.) was 
replaced by urethane acrylate (trademark: EB 292, made by Daiya UCB). and the polyester acrylate (Aronix® M-6200. 
made by Toa Gosei K.K.) was replaced by a dlpentaerythrltol pentaacrylate (Kayarad® D-210. made by Nihon Kaaaku 
K.K.). 

The test results are shown in Table 3. 

IS 

Example 22 

A thermosensitlve reversible recording material was produced and tested by the same procedures as In Example 

19 except that the overcoat layer was formed by the following procedures. 

20 The thermosensitive recording layer was coated with an ultraviolet ray-curable urethane acrylate resin (Unidic® 1 7- 
824-9. made by Dainlhon Insatsukagaku K.K.) by an offset printer, to form a coating layer in a dry amount of 2 g/rn^. 
Onto the coating layer, ultraviolet rays were irradiated by using an ultraviolet-ray curing apparatus having one 1.2 kW 
mercury lamp at a distance of 10 cm from the lamp and at a transportation velocity of 15 m/minute, to form an overcoat 
layer. 

25 The test results are shown in Table 3. 
Example 23 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
30 22, except that in the formation of the overcoat layer, the ultraviolet ray-curable urethane acrylate resin (Unidic® 17- 
824-9. made by Dainihon Insatsukagaku K.K.) was replaced by an ultraviolet ray-curable epoxy acrylate resin (Unidic® 
7-127, made by Dainihon Insatsukagaku K.K.). 

The test results are shown in Table 3. 

35 Example 24 

A thermosensitive reversible recording material was produced by the same procedures as in Example 19. except 
that in the preparation of the dispersion B, the N-(2-naphthylsulf6nyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Com- 
pound No. 16 wherein n » 17) was replaced by N-(p-methoxyben2enesulfonyl)-N'-[4-(n-octadecanQylamino)phe- 
40 nyi]urea (Compound No. 1 wherein n » 17). 
The test results are shown in Table 3. 

Exaniple 85 

4S A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
19, except that the overcoat layer was formed by the following procedures. 

A coating liquid for the overcoat layer was prepared by mixing 70 parts of ground calcium carbonate (trademark: 
NS-1000, made by Nitto Funkakogyo K.K.) with 100 parts of an urethane acrylate emulsion (solid content: 40%, trade- 
mark: FM 90, made by Arakawa Kagaku K.K.) and 40 parts of water, and agitating the mixture. The coating liquid was 
60 coated on the intermediate ban^ier layer mentioned in Example 19, section (5). and dried, to form a dry coating layer 
having a dry weight of 2.5 g/m^. To the resultant coating layer, the electron beam irradiation was applied under the same 
conditions as in Exanple 19. section (7). to form an overcoat layer. 
The test results are shown in Table 3. 

55 Example 26 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 

20 except that in the preparation of the dispersion A, the 3-dibutylamino-6-methyl-7-anilinofluoran was replaced 3*(4- 



35 
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aietnyiam!no-2-etnoxypnenyi)-3-(i-emyl-2-memylindo!e-3-yl)-4-a2apWhalW 
The test resufte are shown in Ibble 3. 

ComoaratiVa Example 7 

6 

A thermosensitive reversible recording material was produced and tested by the same procedures as In Example 
19 except that in the preparation of the dispersion B. the N-(2-naphthyisu}fonyl)-N'-[4-(n*octadecanoylamino)phe- 
nyl]urea (Conpound No. 1 wherein n - 17) was replaced by N-(4-hydroxyphenyl)-N*-n-octadecylurea. 

The test results are shown in Table 3. 

10 

CQmparatlYfi Example 8 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
19 except that the Intermediate barrier layer was omitted, and the formation of the overcoat layer was carried out in the 
IS following manner. 

A coating liquid for the overcoat layer was prepared by mixing 250 parts of an aqueous polyvinyl alcohol solution 
(solid content: 10%. made by Nihon Qosei K.K., QL-05) with 50 parts of a clay dispersion (solid content: 50%, made by 
Engelhart Co., HT clay), and agitating the mixture. The coating liquid was coated on the same thermosensitive record- 
ing layer as that mentioned in Example 19. section (4), and dried to form an overcoat layer having a dry weight of 4 
so Qfm^, 

Also, in the preparation of the dispersion B. the N-(2-naphthyIsulfonyl)-N'-t4-(n-octadecanoylamino)phenyt]urea 
(Compound No. 16 wherein n - 17) was replaced by N-(p-toluenesulfonyl)-N-[4(n-octadecanoylamino)phenyl]urea. 
The test results are shown in Table 3. 
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From Table 3. rt is clear from the comparison of Examples 1 9 to 26 to Comparative Examples 7 and 8 that In the 
thermosensitive reversible recording materials of the present invention, the resultant colored images have a high color 
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-retention and the color density ot the color-erased images alter the repeated test does not Increase, compared with 
those of the conventional thermosensitive reversible recording materials. 

Also, the repeat durability of the thermosensitive recording layer can be enhanced by forming thereon an overcoat 
layer comprising the electron-beam or ultraviolet-ray cured polymer. 

5 

Example 27 

A thermosensitive reversible recording material was produced by the following procedures. 
10 m Preparation of dispersion A 





Component 


Amount (part) 


75 


3-dibutylamlno-6-methyl-7-anilinofluoran 


20 




10% polyvinyl alcohol solution 


10 




Water 


70 



20 The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 fim or less. 

(2) Preparation of dispersion B 



25 





Component 


Amount (part) 




N-(p-methoxyben2enesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Compound No. 1 , 
wherein n ■ 17) 


20 


30 


10% polyvinyl alcohol solution 


10 




Water 


70 



The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
35 to a level of 1 ^m or less. 



(3) Preparation of dispOTlon C 



40 


Component 


Amount (part) 




Di-p-methylbenzyl oxalate ester 


20 




10% polyvinyl alcohol solution 


10 


48 


Water 


70 



The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
a level of 1 ^m or less. 

so (4) Formation of reversible thermosensitive recording laver 

A coating liquid was prepared by mixing 75 parts of the dispersion A. 140 parts of the dispersion B and 140 parts 
of the dispersion C with 8 parts of calcined day. 2 parts of a 25% paraffin wax emulsion and 170 parts of an aqueous 
solution of 10% of polyvinyl alcohol, and agitating the mixture. The coating liquid was coated in a dry coating amount of 
55 5.0 g/m^ on a polyester film having a thickness of 75 fim, and dried to form a reversible thermosensitive recording layer. 
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(S) Formation of overcoat lavar 



A coating liquid for an overcoat layer was prepared by mixing 50 parts of a kaolinite day dispersion (solid content: 
60%) with 350 parts of an 1% aqueous modified polyvinyl alcohol solution. 220 parts of a 1% aqueous casein solution. 
5 2 parts of a 25% paraffin wax emulsion, 10 parts of a dimethylol urea cross-linking agent and 35 parts of water, and 
agitating the mixture. The coating liquid was coated on the reversible thermosensitive recording layer and dried to form 
an overcoat layer In a dry amount of 1 .5 g/m^. 

^6) Super calender treatment 

10 

The thermosensitive recording sheet produced as mentioned above was subjected to a smoothing treatment by a 
super calender, and the Bekk smoothness of the surface of the thermosensitive recording layer was adjusted to 3000 
to 5000 seconds. A thermosensttlve reversible recording material was obtained. 

The above-mentioned thermosensitive reversible recording material was subjected to the same tests as in Example 
IB 1, except that In the repeated color-developing and erasing test, the color-developing and erasing procedures were 
repeated 30 times. The test results are shown in Table 4. 

Example 28 

20 A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27 except that in the preparation of the dispersion B, the N-(p-methoxyben2enesulfoyl)-N'-[4-(n-octade- 
canoylamino)phenyi]urea (Compound No. 1 wherein n « 17) was replaced by N-(p-methoxyben2enesulfonyl)-N'-[4-(n- 
elcosanoylamlno)phenyI]urea (Compound No. 1 wherein n - 19). 
The test results are shown in Table 4. 

Example 29 

A thermosensitive reversll^le recording material was produced and tested by the same procedures as In Example 
27. except that in the preparation of the dispersion B. the N-(p-me1hoxyben2enesulfonyl)-N*-[4-(n-octade- 
30 canoylamlno)phenyl]urea (Compound No. 1 wherein n « 17) was replaced by N-(l-naphthylsulfonyl)-N'-[4-(n-octade- 
canoyl-amino)phenyl]urea (Compound No. 1 6 wherein-n - 1 7). 

The test results are shown in Table 4. 

Example 80 

3S 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27. except that In the preparation of the dispersion B. the N-(p-methoxybenzenesulfonyl)-N'-[4-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n ■ 17) was replaced by N-(p-methoxyben2enesulfonyl)-N'-[4-(n- 
octadecyloxy-carbonylaminp)phenyl]urea (Compound No. 10 wherein n - 18). 
40 The test results are shown in Table 4. 

Example 31 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
46 27, except that In the preparation of the dispersion B. the N-(p-methoxyben2enesulfonyl)-N*-[4-(n-octade- 
canoylamlno)phenyI]urea (Compound No. 1 wherein n « 17) was replaced by N-(2-naphthylsulfonyl)-N'-[4-(n-pentade- 
cylthio-carbonylamino)phenyl]urea (Compound No. 25 wherein n - 15), 

The test results are shown in Table 4. 

so Example 32 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27 except that In the preparation of the dispersion A, the 3-dibutylamino-6-methyl-7-anilinofluoran was replaced by 3- 
dibutylamino-7-(o*chloroanilino)fluoran. 
ss The test results are shown In Table 4. 
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uomoarativegyflmpiftft 

A thermosensltive reversible recording material was produced and tested by the same procedures as In Example 
27. except that in the preparation of the dispersion B. the N-(p.methoxyben2enesuffonyl).N'-r4-(n.octade- 
canoylamino)pheny]urea (Compound No. 1 wherein n . 17) was replaced by N.(p.methoxyben2enesulfony1).N*.r4.(n. 
pentanoyl-amlno)phenyl]urea. // i \ 

The test results are shown in Table 4. 

Comparative Examplfl -^ft 

A thermosensltive reversible recording material was produced and tested by the same procedures as in Example 
27. accept that in the preparation of the dispersion B. the N.(p.methoxyben2enesulfonyl).N'.r4.{n.octade. 
aS^SXrM^ (Compound No. 1 wherein n « 1 7) was replaced by N.(l -naphthylsulfbnyl).N».[4.(n^ecanoy|. 
IS The test results are shown in Table 4. 
Comparative Eyamplfiii 

A thermosensltive reversible recording material was produced and tested by the same procedures as in Example 
27. except that in the preparation of the dispersion B. the N.(p.methoxyben2enesulf6nyl).N'-r4.(n.octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n « 1 7) was replaced by N-(4.hydroxyphenyl).N'.n-ortadecyl urea 
The test results are shown in Table 4. / / "^y ui oa. 

Comparative PYftHTPlft 12 

A thermosensrtlve reversible recording material was produced and tested by the same procedures as in Example 
27. except that in the preparation of the disperslgn B, the N-(p.methoxyben2enesulfbnyl).N44.(n.octade. 
canoylamino)phenyl]urea (Compound No. 1 wherein n « 17) was replaced by gallic acid. 
The test results are shown in Table 4. 

Comparative gyflfiTplft 13 

A thermosensltive reversible recording material was produced and tested by the same procedures as In Example 
27. except that in the preparation of the dispersion B. the N-(p.methoxyben2enesulfbnyl).N'.r4.(n-octade- 
35 canoylamino)phenyIlurea (Compound No. 1 wherein n b 1 7) was replaced by ascorbic acid 
The test results are shown in Table 4. 
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As is clear from the comparison of Examples 27 to 32 with Comparative Examples 11 to 13. the colored Images 
formed on the thermosensitive reversible recording materials of the present invention had a higher contrast than that of 
the colored images formed by using, as a color developing agent a conventional phenol compound having a long chain 
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alky} group, gallic acid or ascorbic acid, and exhibited an excellent color retention. 

Also, it is clear from the comparison of Examples 27 to 32 with Comparative Examples 9 and 10 that Only when the 
sulfonyl urea compound used as a color-developing agent for the thermosensitive reversible recording nnaterial of the 
present invention had a long chain alkyi group having 1 1 carbon atoms or more in total, the sulfonylurea compound can 
5 exhibit a color-developing and erasing activity. 

industrial Applicability 

The thermosensitive reversible recording material of the present invention can form thereon colored images on a 
10 white ground, and the colored Images have a high contrast and an excellent color retention. Further, In the thermosen- 
sitive res/ersible recording material of the present invention, an overcoat layer fornied on the thermosensitive recording 
layer and optionally, an intermediate barrier layer formed between the thermosensitive recording layer and the overcoat 
layer can impart a high practical durability for tiie repeated color-des/eloping and erasing procedures applied to the ther- 
mosensitive recording layer Accordingly, the thermosensitive reversible recording material of the present invention Is 
IS very valuable in practice. 

Claims 

1. A thermosensitive reversible recording material comprising: 

20 

a substrate sheet, and 

a thermosensitive recording layer formed on the substrate sheet and comprising a colorless or light colored dye 
precursor and a color-developing agent capable of reversibly color-developing and erasing the dye precursor, 

25 characterized in that the color-developing agent comprises at least one aromatic compound of the general 

fbrmula (1): 



30 



0 

35 wherein R'' represents a member selected from the dass consisting of a naphthyl group, and a phenyl group sub- 
stituted with at least one lower alkoxy group, and Y represents a member selected from the class consisting of diva- 
lent groups of the formulae: 

40 



46 
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IS 



20 



26 



-NHC-. -SCNH^. -NHCNH-. 
It II I] /I II 

0 0 0 0 0 

-0C-, -NHC0-, -NHCS-. -S-. -NHCNHSOi-. 

M M h M 

0 0 0 0 

-0-, -OCNH-, -CNHNH-. -OCNHSO, 
W II 11 

SO 0 

-SCNH--. -NHSO, -CNHSO2-. 
li II i| 

OS 0 

-OSO, -NHCNH-, and-N=CH-, 

S 

and n represents an integer of 11 to 30. 

2. The thermosensltive reversible recording material as claimed in claim 1, wherein the thermosensitive recording 
30 layer is coated with an overcoat layer comprising, as a principal component, a polymeric material. 

3. The thennosensitive reversible recording material as claimed in claim 2. wherein the polymeric material for the 
overcoat layer is a curing product of an electron-beam or ultraviolet-ray curable unsaturated organic compound with 
electron-beam or ultraviolet-ray irradiation. 

35 

4. The thermosensitive reversible colored image-recording material as claimed in claim 2, wherein an intermediate 
barrier layer comprising, as a principal component, a film-forming polymer is formed between the thermosensitive 
reversible recording layer and the overcoat layer. 

40 5. The thermosensitive reversible colored image-recording material as claimed in claim 3, wherein the electron-beam 
or ultraviolet-ray curable unsaturated organic compound is selected from the class consisting of : 

(1) acrylate and methacrylate compounds of aliphalic alcohols, cycloaliphatic alcohols, aromatic moiety-con- 
taining aliphatic alcohols, and polyalkylene glycols: 
^ (2) acrylate and methacrylate compounds of addition reaction products of aliphalic. cycloaliphatic and aromatic 

moiety-containing aliphalic alcohols with alkyleneoxides; 

(3) polyacryloyi and polymethacryloyi alkylphosphate esters; 

(4) reaction products of polybasic acids with polyols and at least one member selected from the group consist- 
ing of acrylic acid and methacrylic acid; 

so (5) reaction products of isocyanate with polyols and at least one member selected from the group consisting of 

acrylic acid and methacrylic acid; 

(6) reaction products of epoxy compounds with at least one member selected from the group consisting of 
acrylic acid and methacrylic acid; and 

(7) reaction products of epoxy compounds with polyols and at least one member selected from the group con- 
55 sisting of acrylic acid and methacrylic acid. 

6. The thermosensitive reversible recording material as claimed in claim 2 or 3. wherein the overcoat layer further 
comprises at least one member selected from pigments and waxes. 
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* ®* !rJll!!,T.^!?f?i^ reversIWe recording material as claimed In claim l . wherein in the formula (I) represents a 
5 member selected from the class consisting of the groups of the formulae: 



10 



ClhO 




C,N»0 




r5 



CiUO 




20 



and 



2S 



30 



55 



^" r,Trr^?!! re^^erslble recording material as claimed in claim 1 . wherein the aromatic compound of the for- 

mula (I) Is selected from the class consisting of the compounds of the formulae (2) and (3): 



0 0 
0 0 



and 



C 2 ) 



40 



CH, 



C 3 ) 



45 



in which formulae (2) and (3), X represents a group of the fbrmula: 
or 

and n represents an integer of 15 to 20. 



so 



V 

55 
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